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INTRODUCTION

This technical order is prepared in accordance with specifica-
tions MIL-M-38784A and MIL-M-38798B. It contains information
and instructions with an illustrated parts breakdown required at
intermediate maintenance level, for Radio Communication System
AN/GRC-206(V)1 and AN/GRC~206(V)2. This information is pre-
sented in seven chapters.

Chapter 1 contains general information for operation and mainte-
nance familiarization.

Chapter 2 provides the preparation and installation instruc-
tions.

Chapter 3 provides information essential to preparation for use
and reshipment.

Chapter 4 contains the procedures for operation and explains the
principles of operation.

Chapter 5 provides practical information concerning proper main-
tenance.

Chapter 6 contains the circuit diagrams.

Chapter 7 contains the Illustrated Parts Breakdown.
Illustrations, charts, and tables supplement the text throughout
for a better understanding. Genecral contents of this manual are
reflected in the table of contents, list of illustrations, and

list of tables. A quick-reference index is furnished to provide
location of a particular item.

vii
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Radio Communication System AN/GRC-206(V)1

Figure 1-1.
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CHAPTER 1

GENERAL INFORMATION

1-1. GENERAL. Radio Communication System AN/GRC-206(V)1 and AN/GRC-206(V)2 (Radio
System) are similar communications systems. Throughout this manual, text and il-
lustrations apply to both Radio Systems unless specifically noted. Table 1-1 lists
the definitions of terms and abbreviations used throughout this manual. Table 1-2
lists the common names of equipment used within the Radio Systems and the official
nomenclature or description. Table 1-5 lists the equipment supplied with the Radio
Systems and indicates if the equipment is used with only one systen.

1-2. DESGCRIPTION AND PURPOSE. The Radio System is a rack mounted tactical communi-
cations system. The Radio System is packaged for mounting in the.M-151A1/A2
(M-151) 1/4 ton utility vehicle, or the M-113-A1/A2 (M-113) Armored Personnel Car-
rier (APC). When the Radio System is installed in the vehicle (M-151 or M-113), it
may be operated as a stationary or mobile communication facility. Both Radio Com-
munication Systems, AN/GRC-206(V)1 (fig. 1-1) and AN/GRC-206(V)2 (fig. 1-2), incor-
porate HF-SSB, VHF-FM, VHF-AM and UHF-AM subsystems, and associated electronic
equipment to provide radio communication capabilities, in three communications
bands. Radio Communication System AN/GRC-206(V)1, also provides all the mechanical
and electrical interfaces (e.g., equipment mounts, cables, etc.) necessary to in-
stall and operate user supplied communication security (COMSEC) equipment. The
Radio System is intended for use by Tactical Air Control Parties for tactical
ground-to-ground and ground-to-air communications, and by other Tactical Air Con-
trol System (TACS) elements with similar requirements.

1-3. ELECTRICAL DESCRIPTION. The Radio System can be operated as a mobile or fixed
tactical communication station. Primary power (+22.5 to +30.0 Vdec) for the Radio
System is supplied by either of two sources: the vehicle (M-151 or M-113) electri-
cal system during mobile operations; or an auxiliary motor generator (e.g. MEP-
025) during stationary (fixed) operations. In addition, the Radio System is equip-
ped with a power selector switch which allows the Radio System to be operated from
the vehicle batteries for a short time should the main power sources become dis-
abled. The Radio System provides the following communications capabilities: a HF-
SSB subsystem, operating in the 2.0000 through 29.9999 MHz range; a VHF-FM subsys-
tem, operating in the 30.00 through 75.95 MHz range; a VHF-AM subsystem, operating
in the 116.000 through 149.975 MHz range; and a UHF-AM subsystem, operating in the
225.000 through 399.975 MHz range. Separate control and simultaneous operation of
the above capabilities is possible, limited only by certain frequency combinations
prone to interference, and communication security restrictions. A signal distribu-
tion unit (SDU) is used to interface the four subsystems with one or two radio set
controls (RSCs). The RSC/SDU interface allows complete control of the Radio System
(through the use of local and remote cables) from local or remote locations. Local
emergency operation is possible by bypassing (removing system interconnect cables
from any subsystem) the R3C/SDU interface, and controlling an individual subsystem
by its front panel controls.

1-4. PHYSICAL DESCRIPTION. The Radio System is designed to mount in the M-151
vehicle with M-416 trailer, or M-113 vehicle. The following paragraphs describe
these support vehicles (M-151, M-416 and M-113), the Radio System, and its major
components.
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Table 1-1. Definitions of Terms and Abbreviations

Term/abbreviation Definition

A/D analog-to-digital

AM amplitude modulation

Ancillary equipment| equipment not directly employed in the operation of the
Radio System

APC armored personnel carrier

CCA circuit card assembly

Cipher text secure voice communication

COMSEC communication security

COMSEC equipment

CVSD (modem)
D/A

FF

FM

F/0 cable

1/0

IC subsystem
Kbps

LCD

Local (emergency)
Local (normal)
LRU

LSB

M-113

M-151

M-416

MHz

MNL

NVIS antenna
PDU

PJU

Plain text
PTT

RF subsystem
RSC

RSC-SDU interface
RT

SDI

SDO

SDU

SSB

TIP

UART

USART

USB

Vehicle

communication security equipment (e.g., TSEC/KY-65, TSEG/
KY-57, etc.)

Continuocusly variable slope delta modulator/demodulator

digital-to-analog

flip flop

frequency modulation

fiber optic cable

input-output

intercommunication subsystem

kileo-bits per seconds

liquid crystal display

control is via radio set front panel controls

control is via RSC-SDU interface

line-replaceable-unit

lower sideband

M-113-A1/A2 Armored Personnel Carrier

M-151 1/4 ton utility vehicle

M-416 1/4 ton utility trailer

megahertz

Indicates that RT-524 is installed as the VHF-FM radic and all
operating frequencies must be manually entered at the RT
front panel.

near-vertical-incident-skywave antenna

Power distribution unit (also referenced as power switchboard
8B-4151)

Power junction unit

clear voice communication

push-to-talk

radio set and associated components

radio set control

link between operator and rf subsystems
receiver-transmitter

serial data input

serial data output

signal distribution unit

single sideband

tune in progress

universal asynchronous receiver/transmitter

universal synchronous asynchronous receiver/transmitter

upper sideband

M-151 with M-416 trailer or M-113 APC

1-2
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Table 1-2. Reference Information
Reference
(index, figure) Offical nomenclature Common name
figure 1-1 |Radio Communication System Radio System
AN/GRC-206(V)1
figure 1-2 |Radio Communication System Radio System

AN/GRC-206(V)2

1, figure 1-3 |Electrical Equipment Mounting Equipment Mounting Rack
Base MT-6250/GRC-206

2, figure 1-3 |Radio Set AN/VRC-83(V)1l UHF-AM Radio Set

3, figure 1-3 |Signal Distribution Unit Signal Distribution Unit (SDU)
Control C-11169/GRC-206

4, figure 1-3 |Radio Set AN/URC-113 HF Radio Set

5, figure 1-3 |Power Switchboard $B-4151/GRC- Power Switchboard (SB-4151);
206 also reference as power dis-

tribution unit (PDU)

6, figure 1-3 | (Not applicable; part of Power Junction Unit (PJU)
index 1)

7, figure 1-3 |Radio Receiver-Transmitter RT- VHF-FM Radio (RT-246)
246/VRC (Radio System AN/GRC-
206(V)1, only)

or

Radio Receiver-Transmitter RT- VHF-FM Radio (RT-524)
524 /VRC (Radio System AN/GRC-
206(V)2, only)

8, figure 1-3 [ (Not applicable; part of VHF BITE panel
index 1)

9, figure 1-3 |Radio Set AN/VRC-83(V)1 VHF~AM Radio Set

10, figure 1-3 {Radioc Set Control C-11166/GRC- Radio Set Control (RSC)

206

1-3
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1-5. THE M-151 VEHICLE. The M-151 is a 1/4 ton utility vehicle with a 100-ampere
alternator capable of supplying primary power for the Radio System. With minor mod-
ifications, the vehicle provides space and facilities to mount the equipment mount-
ing rack, one RSC, and three antennas. It also provides stowage space for optional
antennas (and antenna segments), and cables. The M-416 trailer must be used with
the M-151 vehicle to stow ancillary items supplied with the Radio System.

1-6. THE M-416 TRAILER. The M-416 is a 1/4 ton trailer used to mount and stow an-
cillary items when the Radio System is installed in the M-151 vehicle. The trailer
mounts the auxiliary motor generator, which is used as an alternate source of pri-
mary power for the Radio System. Stowage provisions are also provided in the
trailer for an accessory bag, three field packs (user supplied), an electrical
equipment rack, a reel rack, two remote fiber optic cables and rcel assemblies, and
a reeling machine.

1-7. THE M-113 VEHICLE. The M-113 is a full tracked armored personnel carrier
(APC) with a power generating system capable of supplying primary power for the
Radioc System. The M-113 vehicle is capable of mounting the Radio System, and an-
tennas. It also provides stowage space for all ancillary items, including the
auxiliary motor generator.

1-8. RADIO SYSTEM. The Radio System is configured within a welded aluminum mount-
ing rack. The RF subsystems are independently mounted and interwired within the
mounting rack. LRUs within the mounting rack, are mounted on mounting adapters
which allows the LRUs to be removed from the mounting rack without the removal of
another LRU. The RSCs for the Radioc System are mounted or stowed inside the vehi-
cle (M-151 or M-113) in accordance with the installation procedures contained in
chapter two. Two installation kits are provided with each Radio System, allowing
it to be mounted on alternate vehicles (the M-151 or M-113). The following para-
graphs describe the major components and ancillary items of the Radio System.

1-9. EQUIPMENT MOUNTING RACK. The equipment mounting rack (1, figure 1-3) is a
welded aluminum mounting structure of modular design. It provides mounting and
consolidation of individual radio sets and electronic equipment into a Radio System
for vehicle mounting. It also provides for stowage of ancillary items (e.g., hand-
sets, small cables, and manuals). The equipment mounting rack supplied with Radio
Communication System AN/GRC-206(V)1 also contains mounting adapters and cables for
COMSEC equipment used during secure voice operations.

1-10. POWER SWITCHBOARD. Primary power for the Radio System is applied through the
power switchboard. The power switchboard (5, figure 1-3), receives primary input
power from two possible sources: the M-151 or M-113 vehicle electrical system, or
an auxiliary motor generator (e.g. MEP-025). A power circuit breaker on the power
switchboard front panel is used to interrupt input power to rack mounted equipment.
A selector switch is used to select between the two primary sources (vehicle or aux
mg), or vehicle override (vehicle battery). A meter is provided to monitor primary
input power. A power indicator lights when input power to the rack mounted equip-
ment is turned on. A vehicle override warning lamp is used to alert the operator
when equipment operation is being supported by the vehicle battery. Three positive
(+) and three negative (-) binding posts are provided to give interconnect points
for miscellaneous 28 volt operated accessories. Two auxiliary connectors (J1 and
J2) also provide an output of the input power. Input power available at the auxi-
liary outputs (binding post and connectors Jl1, J2) is controlled by two independent
circuit breakers. Another auxiliary connector (J3) provides reserve no-break-power
from the vehicle battery (J3 is not used with Radio System configurations covered
in this manual).
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1-11. SIGNAL DISTRIBUTION UNIT (SDU). The SDU (3, figure 1-3) is the center of
control for the Radio System. It is a microprocessor-based interface unit which
processes all control, monitor, and command functions for the Radio System. The
SDU provides the means to maintain communications once established by the operator.
It resclves operator-to-operator and man-machine conflicts in accordance with pre-
programmed instructions stored in its memory circuits. It is also the COMSEC con-
troller for Radio Communication System AN/GRC-206(V)1l, blocking all improper COMSEC
operating scenarios associated with cipher text (secure voice) communications. All
input-output (I/0) interfaces to the SDU are made via fourteen connectors mounted
on the SDU front panel.

1-12. RADIO SET CONTROL (RSC). The RSC (10, figure 1-3) provides the capability to
control and monitor the operation of the Radio System. It is the input-output
terminal for the SDU, and is functionally linked to the SDU via a fiber optic (F/0)
cable. Two RSC's are supplied with each Radio System. Each RSC can be operated by
one or two operators. Remote F/0O cabling is provided with the Radio System to
deploy one RSC up to a distance of 2 km (6,562 ft). The RSC can be remotely de-
ployed to a distance of 3 km (9,843 ft) by connecting an additional 1 km (3,281 ft)
of F/0 cable (user supplied). The RSC front panel provides all the displays, con-
trols, switches, and connectors necessary to allow operator interface and control
of each RF subsystem. Power tec the RSC is supplied by either of two sources:
internal batteries during remote operation, or the SDU during local operation at
distances up to six meters (20 ft.).

1-13. HF SUBSYSTEM. The HF-SSB subsystem consists of Radio Set AN/URC-113, a HF
whip antenna, a HF near-vertical-incident-skywave (NVIS) antenna, and required
cables. The HF equipment provides voice operation on upper or lower sideband. The
HF radio set (4, figure 1-3) may be operated on any one of 280,000 channels, and
may be used for ground-to-ground or ground-to-air communications. It also provides
automatic tuning and antenna impedance matching. It may be operated from its front
panel during local (emergency) operations, or from the RSC-SDU interface during
local (normal) or remote operations.

1-14., VHF-FM SUBSYSTEM. The VHF-FM subsystem consists of Receiver-Transmitter RT-
524/VRC (RT-524) or RT-246/VRC (RT-246), a VHF BITE panel, a VHF-FM antenna (whip),
and required cables. The VHF-FM equipment provides FM voice communication in the
VHF range. The RT-524 and RT-246 are user supplied and operates on any one of 920
frequency channels in the 30.00 through 75.95 MHz band. The RT-246 (7, figure 1-3)
is a remote controllable RT, and is capable of accepting up to ten preset channels.
Once the preset channels have been manually loaded into RT-246, preset channel
selection is possible via the RSC-SDU interface. The RT-524 is the manual version
of the RT-246. It does not have preset capabilities, and all frequencies must be
manually entered via its front panel controls. The RSC-SDU interface with the RT-
524, allows control of the transmit key and audio interface. Squelch selection for
either RT remains at the RTs front panel. Both receiver-transmitters can be oper-
ated (locally) during emergency operation from their front panel controls. The VHF
BITE panel 8, figure 1-3) is hard-mounted to the equipment mounting rack. The VHF
BITE panel monitors the rf output power for drops more than 3 dB below the minimum
specified rf power. The VHF BITE panel also provides audio and COMSEC interface
signal conditioning.
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1-15. VHF-AM SUBSYSTEM. The VHF-AM subsystem consists of Radio Set AN/VRC-83(V)1i,
a VHF/UHF antenna, and required cables. The VHF-AM equipment provides AM voice,
ground-to-air communications in the VHF range. The VHF-AM radio set (9, figure 1-3)
may be operated on any one of 1360 frequency channels in the 116.000 through
149.975 MHz frequency range. The VHF-AM radio set is capable of accepting up to
eight preset channels and is remote controllable via the RSC-SDU interface. The
VHF-AM radio set can also be operated (locally) during emergency operation from its
front panel controls.

1-16. UHF-AM SUBSYSTEM. The UHF-AM subsystem consists of Radio Set AN/VRC-83(V)1,
a VHF/UHF antenna, and required cables. The UHF-AM equipment provides AM voice,
ground-to-air communication in the UHF range. The UHF-AM radio set may be operated
on any one of 7000 frequency channels in the 225.000 through 399.975 MHz frequency
range. The UHF-AM radio set (2, figure 1-3) is capable of accepting up to eight
preset channels and is remote controllable via the RSC-5DU interface. The UHF-AM
radio set can also be operated (locally) during emergency operatiocn from its front
panel controls.

1-17. ANTENNA SYSTEMS. The Radio System uses three separate vehicle mounted anten-
nas to receive and transmit in three communication bands. In addition to the three
vehicle mounted antennas which can be used for fixed or mobile operation, a near-
vertical-incident-skywave (NVIS) antenna kit is stowed in the vehicle for use as an
HF fixed station antenna. The antenna installation procedures for both vehicles
(M-151 or M-113) are contained in chapter 2. The four antennas supplied with each
Radio System are shown in figure 1-4, and described in the following paragraphs.

a. HF (WHIP) Antenna. The HF whip antenna kit (AT-1011) consists of an eight
section, 32 foot HF whip antenna and canvas transit bag. The antenna sections may
be assembled to make either a 16 foot or 32 foot whip antenna. The 16 foot length
is used for mobile or stationary operations, and the 32 foot length is used for
stationary operations. The HF whip antenna is capable of operation over the fre-
quency range of 2.0000 through 29.9999 MHz. Automatic tuning of the HF whip anten-
na is provided by the HF radio set amplifier-coupler.

b. HF (NVIS) Antenna. The HF NVIS propagation antenna kit (AS-2259/GR) consists
of an eight section, 15 foot NVIS antenna, an antenna to antenna base adapter (MX-
9313/GR) and canvas transit bag. The NVIS propagation antenna is capable of oper-
ation over the frequency range of 2.0000 through 14.0000 MHz. The NVIS antenna is
used with the HF radio to increase the range above the distance that is normally
possible with the HF whip antenna during stationary operation. Automatic tuning of
the NVIS antenna is provided by HF radio set amplifier-coupler.

¢. VHF-FM Antenna. The VHF-FM antenna (AS-1729/VRC) consists of a center-fed
whip antenna. The antenna is used for mobile or stationary operation over the
frequency range of 30.00 through 75.95 MHz. The base compensation network provides
control of the input VSWR.

d. VHF/UHF Antenna. The VHF/UHF antenna (AS5-3588/GRC-206) is a combined VHF/
UHF antenna with separate UHF and VHF ports on the antenna base. The antenna is
capable of operation over the frequency range of 116.000 through 149.975 MHz (VHF),
and 225.000 through 399.975 MHz (UHF). The VHF/UHF antenna is vertically polarized
and produces an omnidirectional peak radiation pattern.

1-8
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MX-81-020-006
208(V11,IV12.)-35

Figure 1-4. Radio System Antennas
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1-18. ACCESSORY AND ANCILLARY EQUIPMENT STOWAGE. Two installation kits (one for
each type vehicle M-113 or M-151 with M-416 trailer) are provided with each Radio
System. The installation kits contain the necessary tie downs, mounting plates or
holding fixtures to provide physical security for equipment during transport or
mobile operations. The mounted locations of stowed equipment is contained in chap-
ter 2. Refer to figure 1-5 and the following paragraphs for the description and
purpose of accessory or ancillary equipment.

AN/PRC-77 WITH BACKPACK INPUT POWER CABLE W2
AND ACCESSORY BAG (STOWED)
FIELD PACK CONTAINING ELECTRICAL EQUIPMENT AUXILIARY MOTOR GENERATOR
REEL RACK AN/PRC-113 RACK REELING MACHINE (E.G., MEP-025)

\ \ \
CINT S Tn

NN N W
h\ = S ]\“‘ \ b

[o]
AUXILIARY

FUEL TANKS I T,
| 5 L )._E:E I
e W :
/= ,_JJLJJ
/ VA SE——

—10
I

FIBER OPTIC CABLE FIELD PACK ACCESSORY GENERATOR
{1 KM) AND REEL ASSEMLBY CONTAINING BAG MOUNTING RAILS MX-61-020-007
AN/PRC-104 208(V)1,({V]2-1-38

Figure 1-5. Accessory and Ancillary Equipment Installed
in the M-416 Trailer

a. Reel Rack. The reel rack is the mechanical interface used to mount the F/0
cables and reel assemblies in the M-113 vehicle or M-416 trailer. The reel rack is
made of lightweight aluminum. It consolidates the mounted equipment for stowage
and provides physical security during transport or mobile operations.

b. Fiber Optic Cables and Reel Assemblies. Two 1 km fiber optic (F/0) cables
with reel assemblies are provided with each Radio System. The two F/0 cables and

1-10
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reel assemblies allow remote deployment of one RSC to a distance of 2 km (6,562
feet), or two RSCs to be deployed up to 1 km (3,281 feet) each. The weight of one
F/O cable and reel assembly is approximately 61 pounds (27.7 kg).

c. Electrical Equipment Rack. The electrical equipment rack provides stowage
provisions for COMSEC equipment used with Radio Communication System AN/GRC-
206(V)1l. The electrical equipment rack has provisions for storing two TSEC/KY-
57's, one TSEC/KY-65, and the associated vehicle power adapters required for COMSEC
equipment operation. A security hasp is incorporated on the rack to accommodate a
user supplied padlock to prevent pilferage. The electrical equipment rack is
physically secured to the vehicle (M-113 or M-416 trailer) with mounting hardware.

d. Accessory Bag. An accessory bag is provided to stow and transport the op-
tional HF antenna, vehicle installation kits, and other mounting hardware. The
accessory bag is physically secured to the vehicle (M-113 or M-416 trailer) with
retaining straps.

e. AN/PRC-77 with Backpack and Accessory Bag. The AN/PRC-77 (PRC-77) with back-
pack and accessory bag is user supplied. The radio set is a portable manpack,
battery operated, frequency modulated (FM) equipment. It provides short range
voice communications on 920 channels over a frequency range of 30.00 to 75.95 mega-
hertz. The PRC-77 with backpack and accessory bag is physically secured to the
vehicle with retaining straps. Yor a detailed description of Radio Set AN/PRC-77,
refer to the related technical manuals listed in table 1-8.

f. AN/PRC-104 with Field Pack. A user supplied field pack containing Radio Set
AN/PRC-104 (PRC-104) is stowed in the vehicle. The radio set is a portable man-
pack, battery operated, single sideband (SSB) equipment. It provides short range
voice communications on 280,000 channels over a frequency range of 2.0000 to 29.99-
99 MHz. The PRC-104 with field pack is physically secured to the vehicle with
retaining straps. For a detailed description of Radio Set AN/PRC-104, refer to the
related technical manuals listed in table 1-8.

g. AN/PRC-113 with Field Pack. A user supplied field pack containing Radio Set
AN/PRC-113 (PRC-113) is stowed in the vehicle. The radioc set is a portable man-
pack, battery operated, amplitude modulated (AM) equipment. It provides short
range voice communications on 1360 VHF channels and 7000 UHF channels. It operates
over a VHF frequency range of 116.000 to 149.975 MHz, and over a UHF frequency
range of 225.000 to 399.975 MHz. The PRC-113 with field pack is physically secured
to the vehicle with retaining straps. For a detailed description of Radio Set
AN/PRC-113, refer to the related technical manuals listed in table 1-8.

h. Auxiliary Motor Generator. A user supplied auxiliary motor generator is
required as an alternate power source during stationary operations. The auxiliary
motor generator is gasoline powered and supplies +27.5 Vdec at 1500 watts to the
Radio System via a 50 foot power cable. The auxiliary motor generator is mounted
in either vehicle by using the generator mounting rails supplied with the Radio
System. For a detailed description of Motor Generator MEP-025, refer to the relat-
ed technical manuals listed in table 1-8.

i. Generator Mounting Rails. The generator mounting rails are the mechanical
interface used to physically secure the auxiliary motor generator to the vehicle.
It allows the auxillary motor generator to be installed in the M-113 vehicle using
existing hardware and bolt patterns.

1-11
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Figure 1-6. Reeling Machine with Fiber Optic Cable and Reel Assembly
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j. Auxiliary Fuel Tanks. Two user supplied auxiliary fuel tanks (MIL-C-1283)
are required to store gasoline for operating the auxiliary motor generator. The
auxiliary fuel tanks are mounted outside the vehicle with mounting hardware and/or
retaining straps.

k. Handsets. Four H-250/U handsets are supplied with the Radio System. The
handsets are physically and electrically compatible with the audio input-output
connectors on the RF subsystems and RSCs. The H-250/U handsets are stowed in the
storage box of the equipment mounting rack.

1. Reeling Machine. The reeling machine (figure 1-6) is a mechanical A-frame
assembly supplied with the Radio System to aid in recovering F/O cables deployed
during remote operations. It is equipped with adjustable handle and legs which can
be folded and secured to allow for easy stowage in the M-113 vehicle or the M-416
trailer. When not in use, the reeling machine is physically secured in the vehicle
with retaining straps.

1-19. COMSEC EQUIPMENT COMPATIBILITY. Radio Communication System AN/GRC-206(V)1
has provisions to operate in clear or secure voice modes. Mechanical and electri-
cal interfaces are provided with Radio Communication System AN/GRC-206(V)1 to mount
and operate user supplied COMSEC equipment. When the Radio System is configured
for secure voice operation, audio input-output signals are via compatible voice
ciphering equipment (KY-65 or KY-57 COMSEC equipment). Visual indicators are pro-
vided on the RSC front panel to indicate text status (plain or cipher) of each RF
subsystem.

1-20. LEADING PARTICULARS. The leading particulars for the Radio System is con-
tained in table 1-3. The characteristics and descriptions given in table 1-3 are
identical for both Radio Systems except where noted.

1-21. CAPABILITIES AND LIMITATIONS. Table 1-4 contains the capabilities and limit-
ations for the Radio System.

1-22. EQUIPMENT SUPPLIED. Table 1-5 lists all units, major components, accessories
and cables supplied with the Radio System. The supplied equipment is used with
both Radio Systems except where noted.

1-23. EQUIPMENT REQUIRED BUT NOT SUPPLIED. Table 1-6 lists the equipment required
to service or support the Radio System, but is not supplied. The equipment listed
is required for both Radio Systems except where noted.

1-24. TEST EQUIPMENT. Table 1-7 lists the required test equipment.

1-25. RELATED TECHNICAL MANUALS. Table 1-8 lists the related technical manuals by
publication titles, publication numbers, and equipment nomenclature.
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Table 1-3. Leading Particulars

Characteristics Description

PRIMARY POWER REQUIREMENTS

Input power +22.5 to +30.0 Vdc at 1500 watts
(maximum)

Power available

M-151 vehicle alternator +28.0 Vdc at 1500 watts
M-113 vehicle alternator +28.0 Vdc at 1500 watts
Auxiliary motor generator +27.5 Vdec at 1500 watts

(MEP-025) MIL-G-52732/5
(MEP-026) MIL-G-52732/8

Power required

All equipment on

(two transmitters keyed) 1500 watts, maximum
(four transmitters keyed) 1500 watts, maximum with +28 Vdc input
@ 50A
All equipment on 150 watts, average

HF Radio Set

Transmit 525 watts, maximum
Receive 30 watts, maximum

VHF-FM Radio

Transmit 300 watts, maximum
Receive 50 watts, nominal

VHF-AM Radio Set

Transmit 275 watts, maximum
Receive 30 watts, nominal

UHF-AM Radio Set

Transmit 275 watts, maximum
Receive 30 watts, nominal

EQUIPMENT DIMENSIONS AND WEIGHT

Electrical equipment mounting
base MT-6250/GRC-206

wWidth 38 inches (96.52 cm)
Height 31 inches (78.74 cm)
Depth 16 inches (40.64 cm)
Weight*, (MT-6250/GRC-206) 368 lbs. (167 kg)
(MT-6250A/GRC~-206) 308 1bs. (140 kg)

*includes all radio equipment.

1-14 Change 1
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Table 1-3. Leading Particulars-Continued
Characteristics Description
Control, signal distribution unit
C-11169/GRC=-206
Width 7.50 inches (19.05 cm)
Height 7.50 inches (19.05 cm)
Depth 9.08 inches (22.98 cm)
Weight 12.5 1bs (5.68 kg)
Switchboard, power SB-4151/
GRC-206
Width 7.50 inches (19.05 cm)
Height 7.50 inches (19.05 cm)
Depth 9.82 inches (24.9 cm)
Weight 10.5 1lbs (4.77 kg)
Control, Radio Set C-11166/
GRC-206, (2 ea)
Width 12.06 inches (30.63 cm)
Height 8.06 inches (20.47 cm)
Depth 5.33 inches (13.54 cm)
Weight 15.06 1lbs (6.8 kg) - without batteries
19.51 lbs (8.85 kg) - with BA-5590 batteries
23.02 1bs (10.4 kg) - with BB-590 batteries
Radio Set, AN/URC-113
Width 14.00 inches (35.56 cm)
Height 7.58 inches (19.25 cm)
Depth 15.25 inches (38.74 cm)
Weight 37.4 1lbs (16.96 kg)
Radio Set, AN/VRC-83(V)1l, (2 ea)
Width 10.37 inches (26.34 cm)
Height 6.50 inches (16.51 cm)
Depth 12.50 inches (31.75 cm)
Weight 33.9 1lbs (15.38 kg)
Receiver-Transmitter, Radio
RT-246/VRC and RT-524/VRC
Width 15.93 inches (40.46 cm)
Height 6.75 inches (17.15 cm)
Depth 14.00 inches (35.56 cm)
Weight, RT-246 61 lbs (27.67 kg)
RT-524 58 1bs (26.31 kg)



TO 31R2-2GRC206-2

Table 1-3. Leading Particulars-Continued

Characteristics Description

Rack, Electrical Equipment
MT-6251/GRC-206

Width 21.0 inches (53.34 cm)
Height 20.0 inches (50.8 cm)
Depth 8.25 inches (20.96 cm)
Weight 10.0 1bs (4.54 kg)
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Capabilities and Limitations

Capability/limitation

Description

Primary power limitations

VHF-FM subsystem
Frequency range
Available channels
Preset channels
Output power

Low power
High power

Antenna impedance
Type of modulation

Mode of operation

VHF-AM subsystem
Frequency range
Available channels
Preset channels
Output power (nominal)
Qutput power (bypass)
Antenna impedance
Type of modulation
Mode of operation

UHF-AM subsystem
Frequency range

Available channels

Gasoline generator, 24-hour operation without
additional fuel (10 gallon of gasoline, approx.
24-hour supply, normally stowed ocutside vehi-
cle).

Vehicle battery, emergency operation only.

30.00 MHz to 75.95 MHz at 0.05 MHz intervals
920 channels

10 (RT-246, only)

10 watts (maximum)
35 watts (minimum)

50 ohms; BNC receptacle
Frequency modulation (FM)

Voice, X-mode (for digital data and secure
voice communications)

116.000 MHz to 149.975 MHz at 25 kHz intervals
1360 channels

8 using, nonvolatile, electronic memory

30 watts

2 watts or 10 watts (operator selectable)

50 ohms

Amplitude modulation (AM)

Voice, secure voice, tone

225.000 MHz to 399.975 MHz at 25 kHz intervals

7000 channels

17
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Table 1-4. Capabilities and Limitations-Continued

Capability/limitation Description

UHF-AM subsystem~-Continued

Guard receiver 243.000 MHz

Preset channels 8 using, nonvolatile, electronic memory

Output power (nominal) 30 watts

Qutput power (bypass) 2 watts or 10 watts (operator selectable at
radio)

Antenna impedance 50 ohms

Type of modulation Amplitude modulation (AM)

Mode of operation Voice, secure voice, tone

HF~SSB subsystem

Frequency range 2.0000 MHz to 29.9999 MHz at 100 Hz intervals
Available channels 280,000 channels

Preset channels None

Output power 150 watts average power

Antenna impedance 50 ohms at 15 MHz

Antenna tuning time 1.0 seconds typical; 5.0 seconds maximum
Type of modulation SSB (upper and lower sidebands)

Mode of operation Voice, secure voice, digital data




Table 1-5.

Equipment Supplied

TO 31R2-2GRC206~-2

Nomenclature/common name

Purpose

Description

Control Equipwment

Power Switchboard SB-4151/
GRC-206 (SB-4151)

Signal Distribution Unit
Control C-11169/GRC-206,
(8Dhu)

Radio Set Control C-11166/
GRC-206, (RSC)

HF-SSB Equipment

Amplifier~-Coupler,
AM-7148/GRC-206,
(AM-7148)

Cable Assembly, Audio 3W1l

RT-1209 Remote Control Mod-
ification Kit

VHF-AM and UHF-AM Equipment

Receiver-Transmitter
RT-1319/URC, (RT-1319)

Radio Amplifier AM-7176/
VRC-83, (AM-7176)

Conditions and distri-
butes primary (+28 Vdc)
power for Radio System.

Interfaces all control
signals between all rf
subsystems and the RSC.

Controls and monitors
all rf subsystems of the
Radio System. Also pro-
vides interface for
audio input-output de-
vices.

Houses Receiver-Exciter
RT-1444, provides out-

put power amplification
and impedance matching

for HF antennas.

Interconnects audio sig-
nals between RT-1444 and
AM-7148.

Modifies RT-1209 into
RT-1444/URC for remote
control capability.

Used for VHF-AM and UHF-
AM radio communications.

Used to mount RT-1319
and provides output
power amplification.

Electrical equipment
mounted in equipment
mounting rack.

Electrical equipment
mounted in equipment
mounting rack.

Electrical equipment
mounted in vehicle (M-151
or M-113) using quick-
release clamps. Two
RSC's supplied with each
Radio System.

Electrical equipment
mounted in equipment
mounting rack.

Multiconductor jacketed
cable assembly approxi-
mately eight inches in
length.

Housing extension kit
installed between the
housing and control
panel of RT-1444,

Receiver-Transmitter unit
mounted on Radio Ampli-
fier AM-7176/VRC-83. Two
units supplied, one for
VHF-AM operation, one for
UHF-AM operation.

Power amplifier for
RT-1319. Two units sup-
plied, one for each RT-
1319.
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Table 1-5.

Nomenclature/common name

Equipment Supplied-Continued

Purpose

Description

Equipment Mounting Rack
Electrical Equipment Mount-

ing Base, MT-6250/GRC-206
(Equipment Mounting Rack)

Electrical Equipment Mount-
ing Base, MT-6250A/GRC-206
(Equipment Mounting Rack)

VHF BITE/Audio Interface
(VHF BITE Panel)

Power Junction Unit (PJU)

Mount, HF PA/AC

Mount, VHF-FM (MT-1029/VRC)

Mount, VRC-83

SB-4151/SDU

Mount,

Mount, KY-57

1-20

Mounts communication
equipment for Radio Com-
munication System AN/
GRC-206(V)1.

Mounts communication
equipment for Radio Com-
munication System AN/
GRC-206(V)2.

Monitors RF output
power from the VHF-TM
Receiver-Transmitter.

Distributes conditioned
+28 Vdec to the LRU's.

Provides shock/vibration
protection for HF Ampli-
fier-Coupler AM-7148.

Provides shock/vibration
protection for VHF-FM
Transceiver.

Provides shock/vibration
protection for Radio Set
AN/VRC-83(V)1.

Provides shock/vibration
protection for SB-4151
and SDU,

Provides electrical and
mechanical interface for
KY-57 and HYP-57 COMSEC
equipment. Radio Commun-~
ication System AN/GRC-
206(V)1 only.

Aluminum rack containing
shock mounts, cables,
storage drawer, VHF BITE,
power junction unit, and
COMSEC equipment mounts.

Aluminum rack containing
shock mounts, cables,
storage drawer, VHF BITE,
and power junction unit.

VHF BITE panel hard-
mounted to equipment
mounting rack.

Case mounted junction
unit with individual dis-
tribution cables. Case
is hard-mounted to equip-
ment mounting rack.

Shock mount hard mounted
to equipment mounting
rack.

Shock mount hard mounted
to equipment mounting
rack. Mount is govern-

ment furnished equipment
(GFE).

Shock mount hard mounted
to equipment mounting
rack; two supplied.

Shock mount hard mounted
to equipment mounting
rack.

Mount hard mounted to
equipment mounting rack;
three supplied.
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Nomenclature/common name

TO 31R2-2GRC206-2

Equipment Supplied-Continued

Purpose

Description

Equipment Mounting Rack-
Continued

Mount, KY-65, Z-AKH

Cable Assembly,
tribution, 4W1

Power

Cable Assembly,
tribution, 4W2

Power

Cable Assembly,
tribution, 4W3

Power

Cable Assembly, Power

tribution, 4W&
Cable Assembly, Power
tribution, 4W5

Cable Assembly,
tribution, 4W6

Power

Cable Assembly,
4W9

Cable Assembly,

4W10

Cable Assembly,
4W11

Dis-

Dis-

Dis-

Dis-

Dis-~-

Dis-

SDU Control,

SDU Audio,

SDU Audio,

Provides shock/vibration
protection for KY-65 and
Z-AKF COMSEC equipment.
Used with Radio Communi-
cation System AN/GRC-
206(V)1 only.

Distributes power to HF
Radio Set.

Distributes power to KY-
65 and Z-AKF COMSEC
equipment. Used with
AN/GRC-206(V)1 only.

Distributes power to
VHF-AM and UHF-AM Radio
Set.

Distributes power to
SDU.

Distributes power to
COMSEC equipment used
with VHF-FM, VHF-AM,
and UHF-AM Radio Set.
Used on AN/GRC-206(V)1
only.

Distributes power to VHF-
FM Mount, MT-1029/URC.

Interconnects control
signals between SDU and
HF Radio Set.

Interconnects audio sig-
nals between RT-1444 and
KY-65 COMSEC equipment.
Used with AN/GRC-206(V)1,
only.

Interconnects audio sig-
nals between RT-1444 and
SDU during nonsecure
voice operation of the
HF Radio Set.

Shock mount hard mounted
to equipment mounting
rack. Mount is govern-
ment furnished equipment
(GFE).

Multiconductor jacketed
cable assembly.

Multiconductor jacketed
cable assembly.

Multiconductor jacketed
cable assembly; two sup-
plied.

Multiconductor jacketed
cable assembly.

Multiconductor jacketed
cable assembly; three
supplied.

Multiconductor
cable assembly.

jacketed

Multiconductor
cable assembly.

jacketed

Multiconductor
cable assembly.

jacketed

Multiconductor
cable assembly.

jacketed
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Table 1-5.

Nomenclature/common name

Equipment Supplied-Continued

Purpose

Description

Equipment Mounting Rack-
Continued

Cable Assembly, SDU Audio,
4W11-Continued

Cable Assembly, SDU Audio,
4W12

Cable Assembly, SDU Control,
4W13

Cable Assembly, SDU Audio,

4W14

Cable Assembly, SDU Control,

4W15

Cable Assembly, VHF-FM
Antenna, 4W16

1-22

Interconnects audio sig-

nals between KY-65

COMSEC equipment and SDU

during secure voice oper-
ation of the HF Radio Set
in AN/GRC-206(V)1.

Interconnects audio sig-
nals between KY-57 COMSEC
equipment and SDU during
secure voice operation of
the VHF-AM or UHF-AM
Radio Set in AN/GRC-
206(V)1l.

Interconnects audioc sig-
nals between SDU and VHF-
AM or UHF-AM Radio Set
during nonsecure voice
operation.

Interconnects control
signals between the SDU
and the VHF-AM, or UHF-
AM Radio Set.

Interconnects audio sig-
nals between KY-57 COMSEC
equipment and VHF-AM or
UHF-AM Radio Set during
Secure voice operations.
Used on AN/GRC-206(V)1
only.

Interconnects control
signals between the VHF-
FM Radio, VHF BITE panel,
and the SDU.

Interconnects rf signals
between the VHF-FM BITE
panel and the VHF-FM
Radio.

Multiconductor jacketed
cable assembly; two sup-
plied.

Multiconductor jacketed
cable assembly; two sup-
plied.

Multiconductor jacketed
cable assembly; two sup-
plied.

Multiconductor jacketed
cable assembly.

Radio frequency cable
assembly.
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Nomenclature/common name

TO 31R2-2GRC206-2

Equipment Supplied-Continued

Purpose

Description

Equipment Mounting Rack-
Continued

Cable Assembly, SDU Audio,
4W17

Cable Assembly, SDU Control,
4W18

Cable Assembly, SDU Control,
4W19

System Cable Assemblies
Cable Assembly, Input Power,
Wl

Cable Assembly, Input Power,
w2

Cable Assembly, RSC Power,
W3

Interconnects audio sig-
nals between SDU and VHF-
FM Radio during nonsecure
voice operation.

Interconnects audio sig-
nals between KY-57 COMSEC
equipment and the SDU
during secure voice oper-
ation of the VHF-FM Radio
in AN/GRC-206(V)1.

Interconnects control
signals between the VHF
BITE panel and KY-57
COMSEC equipment during
secure voice operation of
the VHF-FM Radio in AN/
GRC-206(V)1.

Interconnects control
signals between the VHF
BITE panel and the VHF-
FM Radio during secure
voice operation of the
VHF-FM Radio in AN/GRC-
206(V)1.

Routes vehicle power to
power switchboard SB-
4151.

Routes power from auxil-
iary motor generator to
power switchboard SB-
4151.

Routes power from SDU to
RSC during local opera-
tion of the Radio Sys-
tem.

Multiconductor jacketed
cable assembly.

Multiconductor
cable assembly.

jacketed

Multiconductor
cable assembly.

jacketed

Multiconductor
cable assembly.

jacketed

Multiconductor
cable assembly
mately 50 feet

jacketed
approxi-
in length.

Multiconductor jacketed
cable assembly; two sup-
plied.

1-23



TO 31R2-2GRC206-2

Table 1-5.

Nomenclature/common name

Equipment Supplied-Continued

Purpose

Description

System Cable Assemblies-
Continued

Cable Assembly, HF Antenna,

Wa

Cable Assembly, VHF/UHF
Antenna, W5

Cable Assembly, VHF/UHF
Antenna, Wé

Cable Assembly, VHF/FM
Antenna, W7

Cable Assembly, FM Antenna

Control, W8

Cable Assembly, Local Fiber

Optic (F/0), W9

Cable Assembly, Local Fiber

Optic (F/0), W10

Cable Assembly, Remote
Fiber Optic (F/0), W11

Cable Assembly, VIC-1
Audio, W12

1-24

Routes rf signals be-
tween HF antenna and HF
Radio Set.

Routes rf signals be-
tween VHF/UHF antenna
and UHF-AM Radio Set.

Routes rf signals be-
tween VHF/UHF antenna
and VHF-AM Radio Set.

Routes rf signals be-
tween VHF-FM antenna
and VHF BITE panel.

Interconnects control
signals between VHF-FM
antenna and VHF-FM
Radio.

Interconnects audio and
control signals between
SDU and RS8C during local
operatiom.

Interconnects audio and
control signals between
SDU and RSC during local
operation.

Interconnects audio and
control signals between
SDU and RSC during re-
mote operation.

Interconnects IC audio
between the SDU and the
intercommunication
equipment (AM-1780/VRC)
in the AM-113A1/A2 APC.

Radio frequency cable
assembly.

Radio frequency cable
assembly.

Radio frequency cable
assembly.

Radio frequency cable
assembly.

Multiconductor jacketed
cable assembly.

Fiber optic cable assem-
bly, approximately 20 ft
(6 meters) in length.

Fiber optic cable assem-
bly, approximately 50 ft
(17 meters) in length.

Fiber optic cable assem-
bly, approximately 3281
ft (1 km) in length; two
supplied.

Multiconductor jacketed
cable assembly used with
the M-113 vehicle only.
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Nomenclature/common name
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Equipment Supplied-Continued

Purpose

Description

Antenna System

Antenna, HF (NVIS)
AS-2259/GR

Antenna, HF (WHIP) AT-1011

Base Assembly, HF Antenna

Adapter, Antenna to Antenna

Base (MX-9313/GR)

VHF /UHF Antenna
AS-3588/GRC-206

VHF-FM Antenna, AS-1729( )/

VRC

Ancillary Equipment

Electrical Equipment Rack

MT-6251/GRC-206, (Electri-

cal Equipment Rack)

Reel Rack

Accessory Bag

Used for reception and
transmission in the fre-
quency range of 2 to 14
MH=z.

Used for reception and
transmission in the fre-
quency range of 2 to
29.9999 MH=z.

Prevents damage to HF
(WHIP) antenna during
mobile operatiom.

Adapts the HF (NVIS)
antenna for vehicle
mounting.

Used for reception and
transmission in the fre-
quency range of 116 to
149.975 MHz (VHF) and

225 to 399.975 MHz (UHF).

Used for reception and
transmission in the fre-
quency range of 30 to
75.95 MHz.

Mounts COMSEC equipment
not installed in equip-
ment mounting rack. Us-
ed with Radio Communica-
tion System AN/GRC-206
(V)1 only.

Used to mount and secure
remote F/0 cables and
reel assemblies in ve-
hicle.

Stores vehicle installa-
tion kits and other
mounting hardware.

Eight piece sectional HF
antenna with antenna to
antenna base adapter.

Eight piece sectional HF
antenna; government
furnished equipment
(GFE).

Self-erecting spring
base.

Adapter for mounting the
HF (NVIS) antenna to the
HF antenna base assembly.

VHF/UHF antenna with two
RF ports, one for VHF and
one for UHF.

Center-fed VHF-FM whip
antenna; government
furnished equipment
(GFE).

Aluminum rack which
stores optional COMSEC
equipment.

Aluminum mount for remote
F/O cables and reel as-
semblies.

Cotton bag.
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Table 1-5. Equipment Supplied-Continued

Nomenclature/common name Purpose Description

Ancillary Equipment-Continued

Generator Mounting Rail Mount for securing auxi- |Two aluminum mounting
liary motor generator to |rails.
vehicle.

M-151 Installation Kit Kit for installing Radio |Mounting brackets,
System into M-151 vehicle|clamps, straps, and an-
and M-416 trailer. tenna mounts necessary

for Radio System instal-
lation.

M-113 Installation Kit Kit for imstalling Radio |Mounting brackets,
System into M-113 APC. clamps, straps, and an-

tenna mounts necessary
for Radio System instal-

lation.
Reeling Machine Reeling unit for retriev-|Mechanical A-frame assem-
ing 1 km F/0 cables. bly with removable handle

(crank) and adjustable
brake (drag) set.

H-250/U Handset Audio input-output device|Handheld telephone styled
for the Radio System. communication device.

The H-250/U handset is
government furnished
equipment (GFE).

Cleaning Kit Used to clean jewel Polishing cleaner (MX PN

MX PN 741889-801 ferrules and connectors 40-7212), optical cleaner
of F/0 modules and (MX PN 3), paper lens
cables. (73), cleaner dispenser

(MX PN 8564), and magni-
fying glass (MX PN
N8184).
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Equipmnet Required But Not Supplied

Nomenclature /NSN

Purpose

Description

RT-246 Transceiver
NSN: 5820-00-892-0623

Antenna Extender Bracket
PN SC-D-446058

RT-524 Transceiver
NSN: 5820-00-892-0622

TSEC/KY-65 Speech Security
Equipment
NSN: 5810-01-050-2501

TSEC/KY-57 Speech Security
Equipment
NSN: 5810-00-434-3644

TSEC/HYP-57 Vehicle Power
Adapter
NSN: 5810-01-026-9621

Z-AKF Vehicle Power Supply
NSN: 5810-01-050-2513

Battery BA-5590/U (Lithium)
NSN: 6135-01-036-3495

Battery BB-590/U (Nickel
Cadmium)
NSN: 6140-01-063-3918

RT-1209/URC Receiver
Transmitter Unit
NSN: 5820-01-069-2638

M-113-A1/A2 Armored Personnel

Carrier (APC)
NSN: 2350-01-068-4077

Provides VHF-FM communica-
tions for the Radio Sys-
tem.

Raised VHF/FM antenna so
it can be tied down for
mobile operation.

Provides VHF-FM communica-
tions for the Radio Sys-
tem.

Provides secure voice ca-
pability for the HF Radio
Set. Used with AN/GRC-
206(V)1 only.

Provides secure voice ca-
pability for the VHF-FM,
VHF-AM and UHF-AM Radio
Set. Used with Radio
Communication System AN/
GRC-206(V)1 only.

Provides power for TSEC/
KY-57 Speech Security
equipment. Used with
Radic Communication System
AN/GRC-206 (V)1 only.

Provides power for TSEC/
KY-65 Speech Security
equipment. Used with
Radio Communication System
AN/GRC-206(V)1 only.

Supplies power for RSC
during remote operation.

Supplies power for RSC
during remote operation.

Receiver-Exciter for HF
Radio Set.

Vehicle for installing
Radio System.

Optional VHF-FM Radio and
is user supplied equip-
ment.

Antenna Extender Bracket

Optional VHF-FM Radio and
is user supplied equip-
ment.

Speech security equipment
and is user supplied.

Speech security equipment
and is user supplied;
three required.

Vehicle power adapter and
is user supplied: three
required.

Vehicle power adaptor and
is user supplied.

Optional nonrechargeable
battery and is user sup-
plied equipment; two
required for each RSC.

Optional rechargeable
battery and is user sup-
plied equipment; two
required for each RSC.

Receiver-Transmitter and
is user supplied equip-
ment.

Mobile Armored personnel
carrier and is user sup-
plied equipment.
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Table 1-6.

Nomenclature/NSN

Purpose

Equipment Required But Not Supplied-Continued

Description

M-151
NSN:

1/4 Ton Utility Vehicle
2320-00-763-1092

M-416
NSN:

Trailer
2330-00~-706~5495

Generator MEP-025
6115-017-8236

Motor
FSN:

Gasoline Can
(Auxillary Fuel Tank)

NSN: 7240-00-222-3088
Radioc Set AN/PRC-104
NSN: 5820-01-027-9071
Radio Set AN/PRC-77
NSN: 5820-00-930-3724
Radio Set AN/PRC-113
NSN: 5820-01-108-8839
Pack, Field, Large
NSN: 8465-01~019-9103

DH-132, Helmet, Armored
Vehicle Crewman

AN/PSC-2 Digital Communica-
tion Terminal (DCT)
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Vehicle for installing
Radio System.

Storage vehicle.

Provides auxiliary power
for Radio System.

Gasoline storage.

Tactical ground-to-
ground, ground-to-air
communications in HF
band.

Tactical ground-to-
ground, ground-to-air
communications in VHF
band.

Tactical ground-to-
ground, ground-to-air
communications in VHF/
UHF band.

Sterage container for
radio set manpacks.

Used as audio I/0 device
with Radio System instal-
led in the APC.

Provides burst data
transmission.

1/4 ton utility vehicle
(Jeep); user supplied
equipment.

1/4 ton trailer; user
supplied equipment.

Auxillary motor genera-
tor; user supplied equip-
ment.

Auxillary fuel tank; two
required.

Portable HF Radio Set;
user supplied equipment.

Portable VHF-FM Radio
Set; user supplied equip-
ment.

Portable VHF/UHF-AM Radio
Set; user supplied equip-
ment.

Cotton duct bag.

User supplied equipment
compatible with audio
connectors on the RSC.

Hand held data equipment
which provides means of
composing/storing trans-
mission and reception of
data communication.
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Nomenclature/NSN

Purpose

TO 31R2-2GRC206-2

Equipment Required But Not Supplied-Continued

Description

Rivnut Tool, Pneumatic
(FSCM 03481)

Header tool C-900

Pull-up stud (5/16-18)
HP-18-3118

Pull-up stud (3/8-16)
HP-18-3716

Anvil (5/16)
P-83630

Anvil (3/8)
P-83631

Rivnut Tool, Manual
(FSCM 03481)

C-722-5/16-18
NSN: 5120-01-099-0441

C-722-3/8-16
NSN: 5120-00-086-4262

Battery Charger CA-135
MX PN 813781-801

Battery Charger CA-136
MX PN 813780-801

Used to install 5/16-18
and 3/8-16 inch rivnuts
during preparation of the
M-151 and M-416 vehicles
for AN/GRC-206(V)
installation.

Used to install 5/16-18
rivnuts during prepara-
tion of the M-151 and M-
416 vehicles for AN/GRC-
206(V) intallation.

Used to install 3/8-16
rivnuts during prepara-
tion of the M-151 and M-
416 vehicles for AN/GRC-
206(V) installation.

Used to recharge battery
packs of battery operated
equipment.

Used to recharge battery
packs of battery operated
equipment.

Air pressure rivnut
tool.

Manual 5/16-18 rivnut
tool.

Manual 3/8-16 rivnut
tool.

Designed for charging
BB-590/U type batteries.
Six feet power cord with
standard ac connector
plug for 115 Vac, 60 Hz,
single phase, 0.1 amp
power source.

Designed for charging
BB-590/U type batteries.
Six feet power cord with
standard european ac
connector plug for 220
Vac, 60 Hz, single phase,
0.05 amp power source.
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Table 1-6. Equipment Required But Not Supplied-Continued

Nomenclature/NSN

Purpose

Description

Battery Charger CA-139
MX PN: 707579-801

Battery Charger, dual
NSN: 6130-01-182-1557ZX

*Screwdriver type torque wrench
NSN: 5120-00-021-2041

*Screwdriver type torque wrench
kit NSN: 5180-01-007-8999

*Cross-tip bit (MFR 81348)
NSN: 5120-00-439-8277

*Hexagon stock material

Used to recharge battery packs
of battery operated equipment.

Used to recharge battery packs
of battery operated equipment.

Used during reassembly of
Amplifier-Coupler AM-7148/
GRC-206.

Used during reassembly of
Amplifier-Coupler AM-7148/
GRC-206.

Used during reassembly of
Amplifier-Coupler AM-7148/
GRC-206.

Used to install components of
the power amplifier in Amplifi-
er-Coupler AM-7148/GRC-206.

Designed for charging BB-590/U
type batteries. Six feet power
cord with clamps for vehicle
battery terminals and plug for
automotive type cigarette light-
er. Operates from 11 to 30 volts
dc (0.6 amps at 12 Vdc and 0.3
amps at 28 Vdc, typical).

Designed for charging/discharg-
ing two BB-590/U type batteries
at a time. Six foot power cord
with standard 115 VAC, 60HZ,
single phase NEMA 5-15P con-
nector plug. Battery charger can
also be used with a European
220 VAC, 50HZ, single phase
power source using a European
power adapter supplied by the
user. The input voltage selection
from 115 VAC to 220 VAC is ac-
complished by changing the
jumpers on the primary side of
the transformer. This battery
charger replaces PN: 813781-801
and PN: 813780-801 battery
chargers.

Adjustable, 2-36 inch pound in 2
inch-pound graduations, 1/4 inch
hexagon socket drive. The tool
length (less bit) is approximately
7.5 inches.

Utica model TS-100, adjustable
2-100 inch-ounce wrench, in 2
inch-ounce graduations, with 1/4
inch hexagon socket drive.

Type-2 cross-tip screwdriver bit
with 1/4 inch hexagon adapter.

3/32 inch stock approximately 1
to 2 inches long with 1/4 inch
hexagon adapter.

*An equivalent or alternate type may be used.
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Table 5-7. Test Equipment List

Alternate Figure
Type type and index
designation designation no. Nomenclature Use

AN/GRM-116 1-7 Radio Test Set Interfaces with the UUT (RSC,

P/N 707291-801 None SDU, VRC-83, HF-SSB, Fiber
Optic Cables) providing input sig-
nals, interacting functions and sta-
tus monitoring of the UUT.

P/N 707292-801 None 1-8 Test Set, Adapter Provides the necessary system

Cable interfaces with Radio AN/GRM-
116 Test Set.

AN/GVM-9 None 1-9 Receiver-Transmit- Used to test the fiber optic modules

P/N 707293-801 ter Test Set and cables provides test points to
monitor SDU power supply volt-
ages.

AN/USM-398 Equivalent Oscilloscope Provides a means for visual mea-
surement of frequencies and wave-
forms.

Fluke 8300A Equivalent Digital Multimeter Provides a means for accurately
measuring dc voltages.

HP-8640B Equivalent RF Signal Generator Supplies rf signals for receiver sen-
sitivity, audio power level test.

HP-436A Equivalent Power Meter Provides a means to measure rf
output power.

766-30 Narda Equivalent RF Attenuator Attenuates output power for testing
and troubleshooting.

765-20 Equivalent RF Attenuator Attenuates output power for testing
and troubleshooting.

FP-50-6DB Texican Equivalent RF Attenuator Attenuates output power for testing
and troubleshooting.

HP-8482B Equivalent Power Sensor Required with rf power meter.

HP-6268B Equivalent Power Supply Supplies +28 Vdc prime power to
equipment under test.

ME-57/U Equivalent Deviation Test Set Use to test VHF-FM in transmit
mode.

ME-426/U Equivalent RF Voltmeter Provides a means to measure rf
voltages.

CV 2343U Equivalent Balanced Mixer Performance test checks and trou-
bleshooting.

HP-52451./5253B Equivalent Electronic Counter Performance test checks and trou-
bleshooting.

AN/GRM-115 None Radio Test Set Performance test checks and trou-

P/N 707257-801 bleshooting of Radio System.
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Alternate Figure
Type type and index
designation designation no. Nomenclature Use

HP-339A Equivalent Distortion Analyzer Performance test checks and trou-
bleshooting of Radio System.

P/N 172H-21A None 1-10 Antenna Simulator Simulates 4.6m (15 ft) whip

NSN: antenna over 2 to 29.99 MHz; 150

6625-01-191-6915 watt power handling capability.

P/N 622-1732-001

OF-118/U None Test Adapter Provides extender cables, adapters

P/N 707288-801 and power cable to permit mainte-
nance of Radio Amplifier AM-
7176/VRC-83.

KROHN-HITE 3700 Equivalent Audio Filter Performance test checks and trou-
bleshooting.

BIRD 4381 Equivalent Wattmeter Provides a means to measure RF
output power for HF-SSB and
VHF-FM transmit tests.
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Related Technical Manuals

Publication numbers

Publication titles

Equipment nomenclature

TO

TO

TO

TO

TO

™

™

TO

™

TO

TO

TO

TO

TO

TO

31R2-2PRC104-2

31R2-2URC-62

31R2-2VRC83-1

31R2-2VRC83-2

31R2-2PRC113-1

9-2320-218-10

9-2320-218-20

35C2-3-385-11

9-2330-251-14P

31R-1-06-5

31R2-2VRC-221

31R2-2PRC77-1

31R2-2PRC77-12

31R2-2PRC104-2-1

31R2-2PRC104-4-1

Field Maintenance Instructions
Radio Set AN/PRC-104

Maintenance Instructions with
IPB, Receiver-Transmitter, Type
RT-1319/URC

Operator’'s Manual Radio Set,
Type AN/VRC-83(V)1

Maintenance Instructions with
IPB, Radio Set. Type AN/
VRC83 (V)1

Operator’'s Manual Radio Set,
Type AN/PRC-113(V)1

Operation, Truck, Utility., 1/4
Ton, 4 x 4, M-151

Organizational Maintenance Man-
ual for Truck, Utility, 1/4 Ton,
4 x 4, M-151 (2320-542-4783)

Generator. Set, Gasoline, Engine
Driver, 1.5 KW Air Cooled Skid
Shock-Mounted, Tubular Frame
(Less Engine)

Technical Manual for Trailer,
Cargo, 1/4 Ton, 2W, M-416

Mobile. Portable and Vehicular,
Electronic Equipment Workunit
Code Manual AN/GRC-206

Operator’s and Organizational
Maintenance Manual

Operator’s and Organizational
Maintenance Manual

DS,GS and Depot Maintenance
Manual

Supplemental Field Maintenance
Instructions

Supplemental Illustrated Parts
Breakdown

Radio Set AN/PRC-104

Receiver-Transmitter
RT-1319/URC

Radio Set AN/VRC-
83(V)1

Radio Set AN/VRC-
83(V)1

Radio Set AN/PRC-113
(V)1

M-151

M-151

MEP-025A gasoline
generator

M-416 Cargo Trailer

Radio Set AN/VRC-46
and Mount MT-1029/VRC

Radio Set AN/PRC-77

Radio Set AN/PRC-77

Receiver-Transmitter
RT-1444/URC

Receiver-Transmitter
RT-1444/URC
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Table 1-8.

Publication numbers

Publication titles

Related Technical Manuals-Continued

Equipment nomenclature

TO 31R2-2VRC-192
thru Change 4 with
Sup C thru F

™ 11-5830-340-12

TO 31R2-2GRC206-
6WC-1

TO 31R2-2VRC83-
6WC-1

TO 33D7-50-755-1

Field and Depot Maintenance
Manual

Operator and Organizational
Maintenance Manual

Scheduled Perjiodic Inspection

Workcards, Radio Communication
System AN/GRC-206(V)1 and AN/

GRC~-206(V)2.

Scheduled Periodic Inspection
Workcards, Radio Set AN/VRC-
83(V)1.

Operation and Maintenance
Instructions with Illustrated
Parts Breakdown, Test Adapter
0F-118/U.

Receiver-Transmitter Radio
RT-246/VRC and RT-524/VRC

Intercommunications Set
AN/VIC-1(V)
Radio Communication System

AN/GRC-206(V)1 and AN/GRC-
206(V)2

Radio Set AN/VRC-83(V)1

Test Adapter OF-118/U
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i 0 ( 0 L

INPUT POWER CABLE ASSEMBLY (566073-801)

o 0 { R4 °

RSC POWER CABLE ASSEMBLY (566085-807) (2 SUPPLIED)

76 =

HF ANTENNA CABLE ASSEMBLY (566076-801)

hRd 8 T

UHF ANTENNA CABLE ASSEMBLY (566077-801)
MX-61-020-009-2A

Figure 1-7. Radio AN/GRM-116 Test Set (Sheet 2 of 3)
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I 3 T 3L

Pxroses
KSSss0sss533
S8 0.0,0,%
ISL.0.9,%;

VHF ANTENNA CABLE ASSEMBLY (566077-802)

R4 hyd

VHF-FM ANTENNA CABLE ASSEMBLY (566078-801)

FIBER OPTIC CABLE ASSEMBLY (566080-802) o

Figure 1-7. Radio AN/GRM-116 Test Set (Sheet 3 of 3)
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— ]
RRR I XN

S —
SINTATARS 0

o]
_4¢ _4¢
HF CONTROL CABLE ASSEMBLY (566742-801)
o
° I | d &
VRC-83 CONTROL CABLE ASSEMBLY (566742-802) (2 SUPPLIED)
[-]

° o ]

SICATETANa %%
—
R X RO

6t 4t

FM CONTROL CABLE ASSEMBLY (566742-803) 206(V)1,(VI2-1-12-1
Figure 1-8. Adapter Cable Test Set (Sheet 1 of 4)
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l | R

KY/BITE CONTROL CABLE ASSEMBLY (566742-804)

Sn—
PR RIS

——
RROOOEOEES

40

3¢

BITE/RT-246 CONTROL CABLE ASSEMBLY (566742-805)

8¢

4 ¢

SDU/VRC AUDIO CABLE ASSEMBLY (566742-806) (2 SUPPLIED)

Figure 1-

8. Adapter Cable Test Set (Sheet 2 of 4)

206{V)1,{V)2-1-12-2
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4

¢

VHF/FM AUDIO CABLE ASSEMBLY (566742-807)

R

R4

SDU/HF AUD!IO CABLE ASSEMBLY (566742-808)

g ¥

Fad

—

VRC/KY-57 AUDIO CABLE ASSEMBLY (566742-809)

‘R4

1-40

R

VIC-1 AUDIO CABLE ASSEMBLY (566742-810)

Figure 1-8. Adapter Cable Test Set (Sheet 3 of &)

206(V)1,(V)2-1-12 3
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LAWY
S

8¢ 4 _

RFO POWER CABLE ASSEMBLY (566742-817)

o]
| I | 3@
RFO CONTROL CABLE ASSEMBLY (566742-818)
4t ] | g ¢ °
VRC-83 POWER CABLE ASSEMBLY (567490-801)
o
%4 WA
SDU POWER CABLE ASSEMBLY (567490-802) 206{V)1,{V)2-1-12-4

Figure 1-8. Adapter Cable Test Set (Sheet 4 of 4)

1-41



TO 31R2-2GRC206-2

r_J lﬂ od M
e oL JI___ T
© © © ® © © ©
® ST - 3 ©
—th_ A
POWER SUPPLY EXTENDER ASSEMBLY POWER SUPPLY SUPPORT BRACKET
1 _0
o3 1l PAEZg
V4 - & L]

FIBER OPTIC MODULE CABLE ASSEMBLY

OPTICAL ATTENUATOR CABLE ASSEMBLY

w

\w

L — )

CASE ASSEMBLY MX-61-020010
Figure 1-9. Receiver-Transmitter AN/GVM-9 Test Set

1-42



TO 31R2-2GRC206-2

MX-61-020-054

Figure 1-10. Antenna Simulator 172H-21A
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CHAPTER 2

INSTALLATION

2-1. INTRODUCTION. This chapter contains information and instructions for receiv-
ing and accomplishing installation of the Radio System. This chapter is divided
into two sections: Section I, Installation Logistics; and Section II, Installation
Procedures.

Section I. INSTALLATION LOGISTICS

2-2. GENERAL. This section contains information relative to unloading, unpacking,
material handling and interconnecting cable information.

2-3. UNLOADING AND UNPACKING. The Radio System components are packaged in individ-
ual containers, and shipped in a single wooden crate. Normal unloading and unpack-
ing precautions should be observed. The original shipping containers and packing
should be retained for further use, if reshipping or storage is required.

2-4., HOUSING. Components of the Radio System should be stored in a dry, dust free
area, and in its original container and packing, if available.

2-5. RECEIVING DATA. Figure 2-1 illustrates the Radio System packing and pack as-
sembly diagram. Table 2-1 provides a general lists of the major contents of the
individual packages indexed in figure 2-1. For a detailed lists of supplied equip-
ment (components, assemblies and attaching parts) refer to the consolidated pack
list contained in the overall pack assembly. The items listed in table 2-1 apply
to both Radio Systems except where specifically noted. The uncrated dimensions and
weights of the Radio System components are listed in table 1-3.

2-6. MATERIAL HANDLING. The Radio System will be received as a consolidated pack-
age enclosed in a woocden crate and secured on a transport platform. A fork-1lift
with not less than one-half ton lift capability should be used to remove the con-
solidated package from the means of transport. After the consolidated package is
removed from the means of transport, refer to table 2-1 which list the supplied
equipment by container. Since the components of the Radio System are packaged in
individual containers, no special material handling devices are required.

2-7. CABLES. Cables supplied with the Radic System are listed in table 2-2. The
cables listed in table 2-2 apply to both Radio Systems except where specifically
noted. All cables listed with a reference designation {(prefix) of 4 are part of
the equipment mounting rack, unit 4.
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Table 2-1. Equipment Supplied
Ttem Nomenclature/ Part number/ Contents/
no. common name F8SN/NSN remarks

1 M-151 Installation kit 812134-801 Antenna mounts, brackets,
M-151 preparation kit and
attaching parts; two person
lift required.

Antenna AS-3588/GRC-206 626489-1 VHF/UHF antenna.
Antenna AS-2259/GR 626500-1 HF (NVIS) antenna.
Antenna base assembly 8§12069-801 HF antenna base assembly.

2 M-416 Preparation kit 741422-801 Strap loops and attaching
parts; part of installa-
tion kit 812134-801.

3 Reeling machine 814445-801 Fiber optic cable reeling
machine; part of installa-
tion kit 812134-801.

4 Reel rack 812100-801 Remote fiber optic cable
rack; part of installa-
tion kit 812134-801.

5 Radio Set AN/URC-113 812083-801 Audio cable assembly 3W1
(PN 566084-806), RT-1209
remote control modification
kit, and Amplifier-Coupler
AM-7148 /GRC-206.

6 Radio Set Control 812085-801 Radio set control (RSC);

C-11166/GRC-206 two supplied.

7 M-113 Installation kit 812139-801 Mounting brackets and
attaching parts.

8 Electrical Equipment 8§12093-801 Radio stowage rack; not

Rack MT-6251/GRC-206 used with Radio
Communication System
AN/GRC-206(V)2.
9 Reference Frequency 707243-801 Reference frequency oscil-
Oscillator 0-1814/GRC-206 lator (RFO); used with
Radio Communication
System AN/GRC-206(V)3
only.
10 Power Switchboard 812082-801 Power distribution unit
SB-4151/GRC-206 (PDU).
11 Signal Distribution Unit 812081-801 Signal distribution unit

2-2

Control C-1169/GRC-206

(SDU).



Item
no.

Table 2-1.

Nomenclature/
common name

TO 31R2-2GRC206-2

Equipment Supplied-continued

Part number/
FSN/NSN

Contents/
remarks

12

13

14

15

16

17

HF antenna insulator
Antenna AT-1011
Antenna AS-1729( )/VRC
Electrical Equipment

Mounting Base
MT-6250/GRC-206

Electrical Equipment
Mounting Base
MT-6250A/GRC-206

Electrical Equipment
Mounting Base
MT-6250B/GRC-206

Fiber optic cable
assembly (W11)

Input power cable (W2)

348657-1

5985-00-069-6243

5985-00-985-9024

812084-801

812084-802

812084-803

566081-801

566073-802

Antenna insulator boot.
HF (WHIP) antenna; GFE.
VHF/FM antenna; GFE.

Equipment mounting rack
with COMSEC equipment
mounts and cabling; used
with Radio Communication
System AN/GRC-206(V)1
only. Rack weighs
approximately 145 pounds
(65.8 kg); two person
lift required.

Equipment mounting rack
less COMSEC equipment
mounts and cabling; used
with Radio Communication
System AN/GRC-206(V)2
only. Rack weighs
approximately 130 pounds
(59 kg); two person lift
required.

Equipment mounting rack
with RFO mount, COMSEC
equipment mounts and
cabling; used with Radio
Communication System
AN/GRC-206 (V)3 only.

Rack weighs approximately
145 pounds (65.8 kg); two
person lift required.

Remote (3281 ft) fiber
optic cable and cable
reel assembly; two
supplied. Each fiber
optic cable assembly
weighs approximately 61
pounds (27.7 kg); two
person lift required.

50 ft input power cable.
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Table 2-1. Equipment Supplied-continued
Item Nomenclature/ Part number/ Contents/
no. common name FSN/NSN remarks
18 Radio Set AN/VRC-83(V)1 707123-802 VHE/UHF-AM radio set used
in Radio Communication
System AN/GRC-206(V)1 and
AN/GRC-206(V)2; two
supplied.
Radio Set AN/VRGC-83(V)2 707123-804 VHF/UHF-AM radio set with
ECCM capability. Used in
Radio Communication System
AN/GRC-206(V)3 only; two
supplied.
19 Input power cable (W1) 566073-801 12 ft input power cable.
20 Adapter MX-9313/GR 626500-2 HF antenna to antenna base
adapter.
21 VIC-1 Audio cable 566084-807 VIC~1 audio cable assembly.
assembly (W12)
Local fiber optic cable 566080-801 Local (50 ft) fiber optic
assembly (W10) cable assembly.
Local fiber optic cable 566080-802 Local (20 ft) fiber optic
assembly (W9) cable assembly.
FM Antenna control cable 566083-806 FM antenna control cable
assembly (W8) assembly.
VHF/FM Antenna cable 566078-801 VHF/FM antenna cable
assembly (W7) assembly.
22 VHF/UHF Antenna cable 566077-802 VHF antenna cable assembly.
assembly (Wé)
VHF/UHF Antenna cable 566077-801 UHF antenna cable assembly.
assembly (W5)
HF Antenna cable 566076~-801 HF antenna cable assembly.
assembly (W&4)
RSC Power cable 566085-807 RSC power cable; two
assembly (W3) supplied.
23 Cleaning kit 741889-801 Cleaning kit used to perform

fiber optic link maintenance.

2-4
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WARNING

SOME INDIVIDUAL PACKAGES EXCEED 50 POUNDS.
USE TWO PEOPLE TO SAFELY LIFT THESE PACKAGES.

6 NOTES :

[ > MARKING TO BE APPLIED
IN ACCORDANCE WITH
MIL-STD- 129 AND

2
(741422-6017 CONTRACTUAL REQUIREMENTS.
[2 > PART OF ITEM 1.812134-801,
[ 3 > THIS ITEM REQUIRES
TWO PERSON LIFT.
:5:::5\ 6 <5
e ] \
8 A
s <3
PALLET

STEEL STRAPPING
SEAL (4 PLACES)

22 0 12 CRATE
21
GENERAL
PURPOSE
NAILS
b
\\\\\ 1""' Lo §
‘( - \\\I 4
S FLAT STEEL
- STRAPPING
II (4 PLACES)
13 / N
‘ \/ N. PALLET
\L . >< PLACES
3 REF
~' %1,’?‘ \@ (814445-801 )
}" fiiiiI""‘ 4 REF
17 V \ 2] ts12100-801)
18 20
6 19 Mx-61-020-002

BLS102484

Figure 2-1. Radio System Packaging and Pack Assembly Diagram



TO 31R2-2GRC206-2

Table 2-2. Interconnecting Cables

Reference
designation Description Function
Wl Input Power Cable (12 ft) Provides primary power connection be-
tween the vehicle power source and
power switchboard SB-4151/GRC-206.
w2 Input Power Cable (50 ft) Provides primary power connection be-
tween an auxiliary motor generator
and the power switchboard.
W3 RSC Power Cable Provides dc¢ power connection between
(two supplied) the SDU and RSCs during local opera-
tion of the Radio System.
W4 HF Antenna Cable Provides rf path between HF Radio
Set and the HF antenna.
W5 VHF/UHF Antenna Cable (UHF) Provides rf path between UHF-AM
Radio Set and the UHF port of the
VHF/UHF antenna.
Wé VHF/UHF Antenna Cable (VHF) Provides rf path between VHF-AM
Radio Set and the VHF port of the
VHF/UHF antenna.
w7 VHF-FM Antenna Cable Provides rf path between VHF BITE
panel and the VHF-FM antenna.
w8 FM Antenna Control Cable Provides control connection between
the VHF-FM Radio and the VHF-FM
antenna matching unit.
W9 Local Fiber Optic (F/0) Cable|Provides audio and control connection
(20 ft) between the SDU and the local RSC.
w10 Local Fiber Optic (F/0) Cable]Provides audio and control connection
(50 ft) between the SDU and the remote RSC.
W1l Remote (3281 ft) Fiber Optic [Provides audio and control connection
Cable (two supplied) between the SDU and the remote RSC.
Wl2 VIC-1 Audio Cable Provides audio connection between
the SDU and the intercommunication
equipment (AM-1780/VRC or C-2298/VRC)
in the M-113 vehicle.
4W1 Power Distribution Cable Distributes input power to HF Radio Set.

2-6



Reference
designation

Table 2-2.

TO 31R2-2GRC206-2

Interconnecting Cables-Continued

Description

Function

4W2

4W3

4Wa

4W5

4W6

4W9

4W10

4W11

4W12

4W13

Power Distribution

Power Distribution
(two supplied)

Power Distribution

Power Distribution
(three supplied)

Power Distribution

SDU Control Cable

SDU Audio Cable

SDU Audio Cable

SDU Audio Cable
(two supplied)

SDU Control Cable
(two supplied)

Cable

Cable

Cable

Cable

Cable

Distributes input power to KY-65 and
Z-AKH COMSEC equipment. Used with Radio
Communication System AN/GRC-206(V)1l only.

Distributes input power to VHF-AM radio
and UHF-AM Radio Sets.

Distributes input power to SDU.

Distributes input power to KY-57 and
HYP-57 COMSEC equipment. Used with
Radio Communication System AN/GRC-
206(V)1 only.

Distributes input power to VHF-FM mount,
MT-1029/URC.

Interconnects control signals between
SDU and HF Radio Set.

Interconnects audio signals between
RT-1444 and KY-65 COMSEC equipment
during secure voice operation of the
HF radio set. Used on Radio Communi-
cation System AN/GRC-206(V)1l only.

Interconnects audio signals between
RT-1444 and SDU during nonsecure
voice operation of the HF Radio Set.

Interconnects audio signals between
KY-65 COMBEC equipment and SDU dur-
ing secure voice operation of the HF
Radio Set in Radio Communication
System AN/GRC-206(V)1l.

Interconnects audio signals between
SDU and the VHF-AM and UHF-AM Radio
Set during nonsecure voice operation.

Interconnects audio signals between
KY-57 COMSEC equipment and SDU dur-
ing secure voice operation of the
VHF-AM and UHF-AM Radio Set in Radio
Communication System AN/GRC-206(V)1.

Interconnects control signals between
the SDU and the VHF-AM, and UHF-AM Radio
Set.
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Reference
designation

Table 2-2. Interconnecting Cables-Continued

Description

Function

4W14

4W15

4W16

4W17

4W18

4W19

SDU Audio Cable
(two supplied)

SDU Control Cable

VHF-FM Antenna Cable

SDU Audio Cable

SDU Control Cable

SDU Control Cable

Interconnects audio signals between
KY-57 COMSEC equipment and the VHF-
AM and UHF-AM Radio Set during secure
voice operation. Used on Radio Sys-
tem AN/GRC-206(V)1 only.

Interconnects control signals between
the VHF-FM Radio, VHF BITE panel, and
the SDU.

Interconnects rf signals between the
VHF BITE panel and the VHF-FM Radio.

Interconnects audic signals between
SDU and VHF-FM Radio during nonsecure
voice operation.

Interconnects audio signals between
the KY-57 COMSEC equipment and the
SDU during secure voice operation of
the VHF-FM Radio in Radio System
AN/GRC-206(V)1.

Interconnects control/audio signals
between the VHF BITE panel and KY-57
COMSEC equipment during secure voice
operation of the VHF-FM Radio in
Radio System AN/GRC-206(V)1.

Interconnects control/audio signals
between the VHF BITE panel and the
VHF-FM Radio during nonsecure voice
operation.

Interconnects control/audio signals
between the VHF BITE panel and the
VHF-FM Radio during secure voice
operation of the VHF-FM Radio in
Radio System AN/GRC-206(V)1.

2-8
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Section II. INSTALLATION PROCEDURES

2-8. GENERAL. This section contains information and instructions for installing
the Radio System into either of two vehicles: the M-151 1/4 ton utility vehicle
and M-416 1/4 ton cargo trailer; or the M-113-A1/A2 armored personnel carrier
(APC). Included are details for the erection of antennas, along with procedures
for changing equipment configurations for different types of operation.

2-9. PREPARATION AND INSTALLATION PROCEDURES FOR THE M-151 VEHICLE. The following
paragraphs provides the procedures necessary to prepare the M-151 vehicle for Radio
System installation. Refer to table 1-6 for equipment required.

a. Preparation of the M-151 Vehicle. The preparation procedures provided in
this paragraph applies to M-151 vehicles which have Power Generating System MK-
486 /MRC installed. If the MK-486/MRC is not installed in the vehicle, refer to
Modification Work Order MWO 9-2320-218-30/3 and Technical Bulletin TB 9-2320-218-
34/2 prior to performing the preparation procedures in this paragraph. When per-
forming the vehicle preparation procedures, observe all safety precautions associ-
ated with the use of power and/or hand tools. Refer to figure FO-1 and perform the
following procedures to prepare the M-151 vehicle for Radio System installation.

NOTE
Check vehicle for corrosion. Backplate may be required.
(1) Remove all cargo from vehicle.

(2) Remove rear seat and associated holddown pins, if installed.

(3) Remove front seats and reinstall holddown pins.

WARNING

Battery ground connection should be removed first.

(4) Remove battery cover and disconnect battery cables.

(5) Locate, drill and deburr sixteen (16) holes in top rear sponsons in ac-
cordance with detail

(6) Position two backup plates and install eight insert nuts in accordance
with detail

(7) Locate, drill_and deburr six holes in rear curbside sponson in accordance
with detail

(8) Install four insert nuts in accordance with detail (E) ;

(9) Locate, drill and deburr threc holes in rear roadside sponson in accord-
ance with detail

(10) Install three insert nuts in accordance with detail (:) .

(11) Locate, drill and deburr_twenty=-three (23) holes in rear of vehicle in
accordance with detail

(12) Install twenty (20) insert nuts in accordance with detail (:) .
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CAUTION

Do not damage cable located inside lip of vehicle dash panel.

(13) Locate, drill and deburr six holes in vehicle dash panel in accordance
with view A-A, detail

(14) Install six insert nuts in accordance with view A-A, detail (:) .
(15) Install five grommets into existing holes as shown in detail (:) .

b. Installation of Radio System into M-151 Vehicle. These procedures apply to
M-151 vehicles which have been modified for Radio System installation. In addi-
tion, the canvas top and spare tire must be removed from the vehicle prior to per-
forming these procedures. Refer to figure F0-2 and the following procedures to
accomplish installation of the Radio System.

(1) Installation of Vehicle Input Power Cable W1. Refer to figure F0-2, de-
tail (:) and proceed as follows:

(a) Remove front passenger seat, and reinstall holddown pins.

WARNING

Battery ground connection should be removed first.

(b) Remove battery cover and disconnect battery cables.

WARNING

Possible loss or spillage of engine oil.

(c¢) Locate and remove existing (original) pipe plug on oil filter base.
Clean and dry threads of oil filter base where pipe plug was removed.

(d) Clean and dry threads of pressure switch, pipe adaptor, pipe nipple and
pipe plug.

(e) Coat exposed threads of pipe adaptor, pipe nipple and pipe plug with
sealant per TT-S-1732.

(f) Install and tighten pipe plug into pressure switch.

(g) Assemble and tighten pipe nipple, pipe adaptor and pressure switch,

respectively, onto oil filter base where original pipe plug was remov-
ed.

NOTE
Check engine oil level. Add engine oil as required.

(h) Route and connect sensor wire (white wire with in-line connector) and
ground wire of cable W1 as follows:
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Disconnect in-line connector on sensor wire of cable W1.

From inside engine compartment, connect sensor connector P2 of cable W1
to pressure switch connector. Connect ground wire (short white wire) of
sensor connector P2 to vehicle ground in accordance with detail

Route sensor wire (long white wire) from sensor connector P2, along
original cable run and through grommet in footboard. Secure sensor wire
along original cable run with adjustable cable straps.

Position and route cable W1 along curbside of vehicle as shown in detail
Route white wire (with in-line connector) of cable W1 as shown in detail
Locate routed white wire (sensor wire) from engine compartment

and reconnect in-line connector.

Route red, black and green wires of cable W1 through grommets near curb-
side passenger area as shown in detail

WARNING

Battery ground connection should be connected last.

Connect positive (+) battery cable and red wire of cable W1 to positive
(+) battery terminal as shown in detail

Connect negative (-) battery cable and two remaining wires (black,
green) of cable W1 to negative (-) battery terminal as shown in detail
Replace battery cover.

After installation of equipment mounting rack and all LRUs, replace
front seats.

(2) Installation of Equipment Mounting Rack. To install the equipment mount-
ing rack refer to figure FO0-2 and proceed as follows:

WARNING
The equipment mounting rack weighs 145 1lbs (65.8 kg). Two person lift
required.
(a) Lift and position equipment mounting rack into rear of vehicle as shown

(b)

(c)

in detail

Position two rack mounts, two spacers, and ground strap as shown in
detail (:) . _Install eight bolts and attaching hardware in accordance
with detail (:) . Do not tighten bolts securely at this time.

Align holes in rack mount, equipment mounting rack and ground strap,
install and tighten four bolts and attaching hardware in accordance with
details (€) and



TO 31R2-2GRC206-2

(d) Tighten eight bolts previously installed in rack mounts, detail (:)

(3) Installation of Radio Set Control Mounts. To install two radio set con-
trol (RSC) mounts, refer to figure F0-2 and proceed as follows:

(a) Position RSC mount on dash; install and tighten six bolts and attaching
hardware in accordance with view A-A, detail

(b) Position RSC mounting bracket on curbside of equipment mounting rack;
then install four bolts and attaching hardware in accordance with detail

(c) Position RSC mount into RSC mounting bracket and secure with four flat
head screws as shown in detail

(4) Installation of Antenna Mounts. To install the VHF-FM, HF, and VHF/UHF
antenna mounts, refer to figure FO-2 and proceed as follows:

(a) Position VHF-FM antenna mount on left rear corner of vehicle as shown in
detail

(b) Install _and tighten seven bolts and attaching hardware as shown in de-
tails and

(c¢) Position HF antenna mount on rear of vehicle as shown in detail (:)

(d) Install and tighten twelve (12) bolts and attaching hardware as shown in
detail

(e) Install HF cable tube through opening in the HF antenna mount and secure
with two spring clamps as shown in section B-B, detail

(f) Route HF cable tube through two loop clamps on rear of equipment mount-
ing rack as shown in detail

(g) Position VHF/UHF antenna mount on right rear corner of vehicle as shown
in detail

(h) Install and tighten eight bolts and attaching hardware as shown in
details (:) and

(5) Installation of Mobile Antennas. To install the VHF-FM, HF (WHIP), and
UHF/VHF antenna, refer to figure FO~3 and proceed as follows:
NOTE

Prior to installing the antennas, wipe the unpainted and threaded areas
thoroughly to remove all moisture, dust, oils or other contaminating
materials.

(a) Position VHF-FM antenna (AS-1729/VRC) base assembly on top of VHF-FM
antenna mount as shown in detail .

(b) Align holes in antenna base and mount; install and tighten four bolts
and attaching hardware in accordance with detail

2-12
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(c) Place butt of antenna mast over antenna base assembly; hand-tighten in a
clockwise direction until mast can no longer be turned by hand.

(d) Position HF antenna base assembly on top of HF antenna mount as shown in
detail

(e) Align holes in antenna base and mount; install and tighten three bolts

and attaching hardware in accordance with detail (:) . Install and
tighten bolt, lock washer and angle washer into remaining hole in anten-
na base.

(f) Place butt (bottom four foot antenna section) of antenna mast over an-
tenna base assembly; hand-tighten in a clockwise direction until mast
can no longer be turned by hand.

(g) Place HF antenna insulator over mounted antenna section; pull insulator
down until it completely covers antenna base as shown in detail .

NOTE

The HF (WHIP) antenna consists of eight (8) four-foot sections. Sixteen
(16) feet (four sections) is the maximum length for mobile operation.
Guy wire assembly (PN 815425-801) must be used to support all antenna
lengths greater than sixteen feet.

(h) Assemble remaining antenna sections as required to meet operating mode:
sixteen feet (four sections) for mobile or stationary operations;
twenty-four feet (six sections) or thirty-two feet (eight sections) for
stationary operation only. Stow unused antenna sections as shown in
detail

(i) Position VHF/UHF antenna on top of VHF/UHF antenna mount as shown in
detail .

(j) Align holes in antenna base and mount; install and tighten captive screw
assembly as shown in detail .

{(6) Installation of HF (NVIS) Antenna. The NVIS antenna is used with the HF
radio to increase the range above the distance that is normally possible with the
HF WHIP antenna during stationary operation. The NVIS antenna should be located in
the center of a clear area. Installation should not be near any tall metal object
or under heavy foliage. To install the NVIS antenna, refer to figure FO0-3 and
proceed as follows:

WARNING

Avoid contact with the HF antenna during transmit operation. Death
or injury could occur.

LA VAR

CAUTION

Do not install antenna where it may come in contact with a structure
or material which will cause the RF signal to be shorted to ground.
Damage to the radio may occur.

N
]

13
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(a) Open antenna pack AS-2259/GR (NSN: 5985-106-6130) and remove antenna to
antenna base adapter MX-9313/GR (MX-9313).

NOTE

Prior to installing the NVIS antenna wipe the unpainted and threaded
areas thoroughly to remove all moisture, dust, oils or other
contaminating materials.

(b) Remove existing ground wire from adapter MX-9313 and install NVIS ground
strap assembly (PN _567611-801) using original hardware from adapter MX-
9313, see detail .

(¢) Install adapter MX-9313 on HF antenna base assembly; tighten by hand in
a clockwise direction until it can no longer be turned by hand.

(d) Attach NVIS ground strap assembly from the MX-9313 to the angle washer
of the HF antenna base assembly using attaching hardware; see detail

NOTE

When attaching the ground cable to the angle washer, do not remove the
attaching hardware (nut) from the ground cable.

(e) Complete installation of NVIS antenna in accordance with the instruc-
tions contained inside the antenna pack. Prior to completing the in-
stallation instructions, install the HF antenna insulator as shown in
detail

(7) Installation of Radio Set Controls. To install the radio set controls in
the M-151 vehicle, refer to figure FO-2 and proceed as follows:

(a) Position RSC in dashboard RSC mounting bracket as shown in details (:)
and

(b) Secure R5C to RS5C mounting bracket with four quick-release latches lo-
cated on sides of mounting bracket. The dash mounted RSC is referenced
as RSC-1 and is used for local control of the Radio System.

(c) Position RSC in RSC mounting bracket on curbside of equipment mounting
rack as shown in detail

(d) Secure RSC to RSC mounting bracket with four quick-release latches lo-
cated on sides of mounting bracket. The RSC installed on the equipment
mounting rack is referenced as RSC-2 and will be used for remote deploy-
ment.

(8) Cable Routing and Connections. Refer to figures F0-2, F0-3 and FO-5. To
route or stow Radio System cable assemblies, proceed as follows:

(a) Install thirteen (13) loop clamps and attaching hardware as shown in
figure FO-2, detail (:) , (:) and

2-14
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(b) Route HF antenna cable (W4) through HF antenna cable tube as shown in
figure FO-3.

{(c) Secure all multi-cable runs with adjustable cable straps.

(d) Refer to figure FO-7 for Radio System interconnecting cable and
equipment diagram.

2-10. INSTALLATION OF RADIO SYSTEM COMPONENTS. Install components of the Radio
System into the equipment mounting rack in accordance with the following para-
graphs. The component installation procedures are general and apply to Radio Sys-
tem equipment configured within the M-113 or M-151 vehicles. The installation
procedures should be accomplished with all power reset circuit breakers in the OFF
position. Refer to figure FO-7 for Radio System cable connection diagrams.

a. Installation of HF Radio Set. The HF radio set consists of two major compo-
nents; Receiver-Transmitter RT-1444/URC (modified RT-1209/URC) and Amplifier-
Coupler AM-7148/GRC-206 (AM-7148). Prior to installing the HF radio set, RT-1209/
URC (RT-1209) must be modified with modification kit 812130-801. To install the HF
radio set, perform the following installation and/or modification procedures as
necessary.

(1) Modification of RT-1209. Modification kit 812130-801 is a housing exten-
sion kit installed in RT-1209. The housing extension kit is installed between the
housing and the control panel. To install modification kit 812130-801 in RT-1209,
refer to figure 2-2 and proceed as follows:

CAUTION

Do not position RT-1209 so that the control panel will fall out
when it is removed. Damage to the flex cable could result.

(a) Position RT-1209 on a flat surface so that control panel assembly is
facing up.

(b) Remove and discard six screws and flatwashers that secure control panel
to housing assembly.

NOTE

C-rings under gasket captivate front panel screws.

.................

2 CAUTION 3

When the control panel is removed, care should be taken to prevent
static discharge.

(c) Lift control panel from housing assembly by pulling upward on AUDIO
connectors.

When disconnecting the connectors, pull straight outward or damage to
the connector pins could result.

2-15
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(d)

Loosen two socket head screws and disconnect flex cable from
connector on control panel.

CAUTION

When mating connectors, push straight in or damage to the connector pins
could result.

(e)

(£)

(g)

(h)
(1)

Connect receiver-exciter housing flex cable connector to connector A3J2
on bottom of housing extension kit. Alternately tighten two socket head
sSCcrews.

Position housing extension kit into receiver-exciter housing so that
connector J1 is positioned as shown in figure 2-2. Note that connector
J1 is on the opposite side from receiver-exciter housing connector Pl.

Connect flex cable connector of housing extension kit to control panel
connector A1A4Pl. Alternately tighten two socket head screws.

Position control panel on top of housing extension kit.

Install and alternately tighten six socket head screws and flat washers;
SQL/VOL function plate should be installed on lower right corner of
control panel.

(2) Installation of HF Radioc Set. To install the HF radio set, refer to fig-
ure 2-3 and proceed as follows:

(a)

(b)

(c)

(d)
(e)

(£)

(g)

Position RT-1444 so that top portion of left handle on AM-7148 is align-
ed with center V-cut in RT-1444 front panel. Lower and slide RT-1444
right until a firm connection is made with connector on AM-7148.

Position and tighten front and left-side latches to secure RT-1444 in
place.

Connect audio cable 3W1(Pl) to bottom AUDIO connector on RT-1444 and
connector 3W1(P2) to AUDIO connector on AM-7148.

Close pressure equalizer valve on AM-7148 rear panel.

Insert HF radio set into mounting tray and secure with two thumbscrew
fasteners.

Connect ground lead from equipment mounting rack to ground terminal on
rear panel of AM-7148 and secure with wing nut.

Connect cable W4 (antenna feed wire) to ANTENNA connector on AM-7148
rear panel. Position and secure rubber boot (insulator) over antenna
connector.

NOTE

Cable W4 should be routed from the HF antenna mount to the AM-7148
through the HF cable tube installed on the rear of the equipment
mounting rack.

(h)
(1)

2-18

Connect power cable 4W1(Pl) to AM-7148 rear panel connector J6.

Refer to cabling diagram figure FO-7, and make cable connections to meet
Radio System configuration requirements.
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b. Installation of Power Switchboard.
to figure 2-3 and proceed as follows:

To install the power switchboard, refer

(1) Position power switchboard into SDU-power switchboard mount and secure
with two thumbscrew fasteners.

(2) Remove connector cover and connect power cable W1(Pl) to connector J& (if
vehicle power will be used), or connect W2(Pl) to connector J5 (if auxil-
iary motor generator power will be used).

c. Installation of SDU.
follows:

To install the SDU, refer to figure 2-3 and proceed as

(1) Position SDU into SDU-power switchboard mount and secure with two thumb-
screw fasteners.

(2) Refer to cabling diagram, figure FO-7, and make cable connections to meet
Radio System configuration requirements. To aid in making cable
connections, refer to table 2-3 which lists the suggested SDU cabling
sequence.

NOTE

The VHF/AM and UHF/AM control cables (4W13P1 and 4W13P1l) should be
flexed a number of times before initial installation.

Table 2-3. SDU Cabling Sequence
Cable
Ref. Des. Cable type SDU connector
1) 4W15P1 VHF/FM control J11
2) 4W13P1 VHF/AM control J12
3) 4W13P1 UHF/AM control J13
4) 4W4P1 SDU power J14
5) 4W9P1 HF/SSB control J10
6) W3P1 RSC power J8 (RSC1)
7) W10P1 or W9P1 { F/0 audio and control | J1 (RSC1)
8) W3P1 RSC power J9 (RSC2)
9) W10Pl or W9P1l { F/0 audio and control | J2 (RSC2)
10) 4W12P1 VHF/AM audio J6
11) 4W1i2P1 UHF/AM audio J7
12) 4W11P1 HF/SSB audio J5
13) 4W17P1 VHF/FM audio J3
14) W12Pp1 VIC-1 audio J4 (M-113 vehicle only)

2-19
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d. Installation of VHF-FM Radio. To install the VHF-FM radic, refer to figure
2-3 and proceed as follows:

WARNING

The VHF-FM radio weighs approximately 60 1lbs (27.2 kg). Two person
1lift required.

(1) Position VHF-FM radio so that power connector on rear panel will mate with
power plug mounted at rear of mounting tray.

(2) Push VHF-FM radio into mounting tray until it makes good contact with
power plug.

(3) Secure radio to mount with two thumbscrew fasteners.

(4) Refer to cabling diagram figure FO-7, and make cable connections to meet
Radio System configuration requirements.

e. Installation of VHF/UHF-AM Radio Set. Radio Set AN/VRC-83(V)1l is used as the
VHF-AM radio set and the UHF-AM radio set for the Radio System. To install Radio
Set AN/VRC-83(V)1l into each of the two equipment mounting rack locations, refer to
figure 2-3 and proceed as follows:

(1) On rear panel, remove connector cover from connector J3 and connect power
cable 4W3(P1).

(2) Position radio set into mounting tray and secure with two thumbscrew
fasteners.

(3) Refer to cabling diagram figure FO-7, and make cable connections to meet
Radio System configuration requirements.

f. Installation of COMSEC Equipment. The installation procedures for COMSEC
equipment applies to Radio System AN/GRC-206(V)1l only. The procedures necessary to
install COMSEC equipment into the equipment mounting rack is provided in the fol-
lowing subparagraphs.

(1) Installation of KY-57 and HYP-57 COMSEC Equipment. The KY-57 and HYP-57
is used with the VHF-FM radioc and the VHF/UHF-AM radio sets during secure voice
operation. To install the COMSEC equipment into either one of three locations
within the equipment mounting rack, refer to figure 2-3 and proceed as follows.

(a) On HYP-57 rear panel, remove connector cover from J2 and connect cable
4W5(P1).

{b) Position assembled COMSEC equipment into mounting location; secure
equipment to mount with thumbscrew fastener.

(c¢) Refer to cabling diagram figure FO-7 for required cable connections.
(2) Installation of KY-65 and Z-AKF COMSEC Equipment. The KY-65 and Z-AKF is

used with the HF radio set during secure voice operation. To install the COMSEC

equipment into the equipment mounting rack, refer to figure 2-3 and proceed as
follows:
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(a) Connect power cable 4W2(P1l) to connector J1 on Z-AKF rear panel.

(b) Position assembled COMSEC equipment into its equipment mounting rack
location; secure equipment to mount with thumbscrew fastener.

(c) Refer to cabling diagram figure FO-7 for required cable connections.

2-11. PREPARATION AND INSTALLATION PROCEDURES FOR THE M-416 TRAILER. The following
paragraphs provides the procedures necessary to prepare the M-416 trailer for Radio
System equipment installation. Refer to table 1-6 for equipment required.

a. Preparation of the M-416 Trailer. When performing the vehicle preparation
procedures, observe all safety precautions associated with the use of power and/or
hand tools. To prepare the M-416 trailer for Radio System equipment installation,
refer to figure FO-4 and proceed as follows:

NOTE

Check vehicle for corrosion. Backplate may be required.

(1) Remove all cargo from trailer.

(2) Locate, drill and deburr twenty (20) holes inside trailer bed in accord-
ance with detail

(3) Install eight lock washers and insert nuts in accordance with detail (:).

(4) Install six strap fastener loops and attaching hardware in accordance with
detail (B)

(5) Locate, drill and deburr twelve (12) holes in accordance with detail .

(6) Install two strap fastener loops and attaching hardware in accordance with
detail

(7) Install two fuel tank bracket assemblies and attaching hardware in accord-
ance with detail .

(8) Locate, drill and deburr eight holes in accordance with detail (:) .
(9) Install four strap fastener loops and attaching hardware in accordance
with detail

b. Installation of Radio System Equipment into M-416 Trailer. To install Radio
System equipment into the M-416 trailer, refer to figure FO-5 and the following
procedures.

(1) Installation of Auxiliary Motor Generator, Reeling Machine, and Electrical
Equipment Rack. To install auxiliary motor generator, reeling machine and electri-
cal equipment rack, refer to figure FO-5 and proceed as follows:

(a) Position generator mounting rail (item 1) inside trailer as shown in
detail (&)

(b) Install and tighten two bolts and attaching hardware into mounting rail
in accordance with detail

2-23



TO 31R2-2GRC206-2

NOTE

Procedures to install the electrical equipment rack applies to Radio
Communication System AN/GRC-206(V)1 only. When these procedures are
used to install Radio Communication System AN/GRC-206(V)2, all refer-
ences to the electrical equipment rack should be disregarded.

{(c) Position generator mounting rail (item 3) and electrical equipment rack
inside trailer as shown in detail

(d) Install and tighten two bolts and attaching hardware into electrical
equipment rack and generator mounting rail in accordance with detail

WARNING

The auxiliary motor generator weighs 121 1bs (54.89 kg). Two person
lift required.

(e) Lift and position auxiliary motor generator onto generator mounting
rails; secure generator to mounting rails with four spring locking
pins.

(f) Secure electrical equipment rack to motor generator's top frame rail
with two retaining straps as shown in detail

(g) With reeling machine collapsed (legs closed) and all movable parts
secured in place; position and align reeling machine on auxiliary motor
generator top frame rail.

(h) Secure reeling machine to auxiliary motor generator top frame rail with
four retaining straps as shown in detail

(2) Installation of Reel Rack and Fiber Optic Cable Assemblies. To install
the reel rack and fiber optic (F/0) cable assemblies, refer to figure FO-5 and
proceed as follows:

(a) Position reel rack into trailer as shown in detail (:).

(b) Install and tighten four bolts and attaching hardware in accordance with
detail

WARNING

One fiber optic cable and reel assembly weighs 61 1lbs (27.7 kg). Two
person lift required.

(c¢) Position two F/0 cables and reel assemblies onto reel rack as shown in

detail , and secure with four retaining straps attached to reel
rack.

(3) Installation of Auxiliary Fuel Tanks. To install the auxiliary fuel

tanks, refer to figure FO-5. Position auxiliary fuel tanks in fuel tank mounting
brackets and secure with retaining straps as shown in detail
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(4) Installation of Field Packs and Accessory Bags. To install the field
packs and accessory bags, refer to figure FO-5. Position field pack and accessory
bags shown in detail ; secure with retaining straps.

(5) Stowage of Input Power Cable (W2). To stow the auxiliary input power
cable refer to figure FO-5. Position the auxiliary input power cable as shown in
detail (:) ; secure with two retaining straps.

2-12. PREPARATION AND INSTALLATION PROCEDURES FOR THE M-113-A1/A2 VEHICLE. The

following paragraphs provide the procedures necessary to prepare the M-113-A1/A2
APC for Radio System equipment installation.

a. Preparation of the M-113 Vehicle. When performing the vehicle preparation
procedures, observe all safety precautions associated with the use of hand tools.
To prepare the M-113 vehicle for Radio System equipment installation, refer to
figure FO-6 and proceed as follows:

NOTE

Use adjustable (reuseable) cable straps to secure all cables routed in
accordance with these procedures.

(1) Remove and stow rear section of seat and all backrest from curbside of
vehicle as shown in detail

(2) Remove rear interior door from engine compartment.

(3) Locate fuel filters shown in detail (:) . Perform steps (a) through (d)
if the Radio System is being installed in the M-113A1 vehicle; perform
steps (e) through (h) if installation is being accomplished in the M-113A2
vehicle.

WARNING

The APC fuel system is pressurized, possible loss or spillage of diesel
fuel.

(a) Locate and remove existing pressure switch from fuel filter shown in
detail (:) ; retain existing pressure switch. Clean and dry threads of
existing pressure switch and fuel filter where pressure switch was re-
moved.

(b) Clean, dry and coat threads of pipe nipple and pipe tee with sealant per
TT-S-1732. Install and tighten pipe nipple and pipe tee into fuel fil-
ter where pressure switch was removed; see detail

(c) Clean and dry threads of pipe plug and pressure switch to be installed.
Coat threads of pipe plug with sealant per TT-S-1732, then install and
tighten pipe plug into pressure switch.

(d) Screw and tighten pressure switch and existing pressure switch onto pipe
tee as shown in detail (:) . Proceed to step (4).
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WARNING

The APC fuel system is pressurized, possible loss or spillage of diesel
fuel.

(e) Locate and remove existing pipe plug from fuel filter shown in detail

; retain and stow pipe plug. Clean and dry threads of fuel filter
where pipe plug was removed.

(f) Clean, dry and coat threads of pipe elbow with sealant per TT-S-1732;

install and tighten pipe elbow onto fuel filter where pipe plug was
removed.

(g) Clean and dry threads of pipe plug and pressure switch to be installed.

Coat threads of pipe plug with sealant, then install and tighten pipe
plug into pressure switch.

(h) Screw and tighten pressure switch onto pipe elbow in accordance with

detail

NOTE

On cable W1, disconnect/reconnect in-line connector of sensor wire (long
white wire) as necessary to accomplish cable routing and connections.

(4)
(3

(6)

(7)

(8)

(9}

(10)

(11)

Connect P2 of cable W1 to pressure switch as shown in detail (:) .
Connect ground wire (short wire) from connector P2 to existing pipe
hanger; route sensor wire (long white wire) of W1 as shown in details

and

Replace and secure rear interior engine cover.

WARNING

Battery ground connection should be removed first.

Connect red wire of cable W1l to positive (+) battery terminal; and green,
and black wires to vehicle ground lug in accordance with detail

Assemble RSC mounting bracket, hanger bracket, and knee brace in accord-
ance with details (:) and (:) . Use item 5 with M-113A2 vehicles; use
item 51 with M-113A1 vehicles.

Remove two hatch bolts and one pipe clamp bolt; position assembled RSC
mount and reinstall three bolts and two flat washers in accordance with
details (:) and

Assemble RSC mounting bracket and hanger bracket in accordance with de-
tails (:) and

Remove existing hardware from shelf support (underneath shelf) where as-
sembled RSC mount will be installed.
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(12) Position assembled RSC mount under shelf; secure mount to shelf with two
bolts and attaching hardware in accordance with detail (:) . Align holes
in hanger bracket and shelf support; reinstall shelf support hardware.

b. Installation of Radio System FEquipment into the M-113 Vehicle. To install

Radio System equipment into M-113 vehicle, refer to figure F0-6 and the following
procedures.

NOTE

Use adjustable (reuseable) cable straps to secure all cables routed in
accordance with these procedures.

(1) Installation of RSCs. To install the RSCs, refer to figure FO-6 and pro-
ceed as follows:

(a) Place one RSC into mount located near forward bulkhead area and secure
with four quick-release latches as shown in detail

(b) Place one RSC into RSC mount located on roadside bulkhead and secure
with four quick-release latches as shown in detail

NOTE

Do not complete cable routing, until equipment mounting rack is installed.

(¢) Connect fiber optic cable W9 and RSC power cable W3 to RSC located on
roadside bulkhead. Route cables along existing cable run and as shown
in details @ , ,@ and @

(d) Connect fiber optic cable W10 and RSC power cable W3 to RSC located near
forward bulkhead area. Route cables as shown in details s (:) and

(2) Installation of Mobile Antennas. To install the VHF-FM, HF (WHIP), and
VHF/UHF antenna, refer to figure F0-6 and proceed as follows:

(a) Remove existing weather plates and attaching hardware from three unused
antenna ports. Retain and stow weather plates and hardware.

NOTE

Prior to installing antennas, wipe the unpainted and threaded areas
thoroughly to remove all moisture, dust, oils or other contaminating
materials.

(b) Position VHF/UHF antenna in front curbside port and secure with captive
hardware as shown in detail .

{(c) Position HF antenna base in rear curbside port; install and tighten
three bolts and attaching hardware in accordance with detail .

Install and tighten bolt, lock washer and angle washer as shown in
detail
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(d) Place butt (bottom four foot antenna section) of antenna mast over HF

antenna base; hand-tighten in a clockwise direction until mast can no
longer be turned by hand.

(e) Place HF antenna insulator over mounted antenna section; pull insulator
down until it covers antenna base as shown in detail

NOTE

The HF (WHIP) antenna consist of eight four-foot sections. Sixteen
feet (four sections) is the maximum length for mobile operation. Guy

wire assembly (PN 815425-801) must be used to support all antenna
lengths greater than sixteen feet.

(f) Assemble remaining antenna sections as required to meet operating mode:
sixteen feet (four sections) for mobile or stationary operations;
twenty~-four feet (six sections) or thirty-two feet (eight sections) for

stationary operation only. Stow unused antenna sections as shown in
detail (:)

(g) Position VHF-FM antenna (AS-1729/VRC) base assembly in front roadside
port; install and tighten four bolts and attaching hardware in accord-

ance with detail
NOTE

If the existing antenna (AN/VRC-46) is mounted in the front roadside port,
the VHF-FM antenna should be mounted in the rear roadside port.

(h) Place butt of antenna mast over antenna base assembly and hand-tighten
in a clockwise direction until mast can no longer be turned by hand.

(3) Installation of Equipment Mounting Rack. To install the equipment mount-
ing rack, refer to figure F0-6 and proceed as follows:

WARNING

The equipment mounting rack weighs 145 1lbs (65.8 kg). Two person lift
required.

(a) Lift and position equipment mounting rack on curbside sponson so that
mounting holes in bottom shelf of equipment mounting rack align with
existing holes in curbside sponson.

CAUTION

4
4

Ground strap still connects VHF-FM upper and lower trays together.
(b) Remove five bolts and attaching hardware from VHF-FM radio mounting tray
and retain hardware; disconnect cable 4W6P1 from mounting tray and

remove mounting tray. Refer to figure 2-3 for component location.

(c) Install four rack mounting bolts and attaching hardware in accordance
with detail (:) ; do not tighten bolts securely.
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(d) Position two rack mounts (one each side of equipment mounting rack);

install two bolts and attaching hardware in accordance with detail
into two bottom holes of each mount. Do not tighten bolts securely.

(e) Align top hole in_rack mount with hole in existing tabs on vehicle ceil-

ing (see detail G’ J; install bolts and attaching hardware in accord-
ance with detail

NOTE

Additional spacers (flat washers) may be required between the rack mount
and existing tabs on vehicle ceiling; shim as required.

(£)
(g)

(h)

(1)

(3

(k)

(1)

(m)

Tighten all bolts securing equipment mounting rack to vehicle.

Replace VHF-FM radio mounting tray and reconnect cable 4W6(P1l) to con-
nector J21; reinstall and tighten four bolts and attaching hardware.

Install fiber optic cable mounting strap as shown in detail (:) . Com-~
plete routing of cables W3, W9, and W10 from roadside and forward bulk-
head mounted RSCs in accordance with details (:) through

Connect cables W7(P1l), and W8(P2) to VHF-FM antenna port connectors Jl
and J2, respectively; route cables in accordance with details (:) s (:),
and

Connect cable W12(P2) to existing C-2298/VRC or AM-1780/VRC; route
cable in accordance with details (:) and .

Connect cables W5(P2), and W6(P2) to VHF/UHF-AM antenna ports UHF and
VHF, respectively; route cables in accordance with detail

Connect cable W& (PN 566076-802) to HF antenna port; route cable in
accordance with detail . Install rubber boot (insulator) over HF
antenna and, base assembly.

Install Radio System components into equipment mounting rack; refer to
paragraph 2-10 for component installation procedures.

(&) Installation of Field Packs and Accessory Bags. Install and secure field
packs and accessory bags in accordance with figure FO0-6, details , @ and
Secure field packs to vehicle with retaining straps.

(5) Installation of Auxiliary Motor Generator, Reeling Machine, and Electrical
Equipment Rack. To install the auxiliary motor generator, reeling machine and

electrical

(a)

(b)

equipment rack, refer to figure F0-6 and proceed as follows:

Remove four existing bolts and hardware from vehicle floor where auxil-
iary motor generator will be installed, see details (:) and
Retain and stow bolts and hardware.

Position generator mounting rail (item 34) inside vehicle, as shown in

detail (:) . Install and tighten two bolts and attaching hardware into
generator mounting rail in accordance with detail
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NOTE

Procedures to install the electrical equipment rack applies to Radio
Communication System AN/GRC-206(V)1 only. When these procedures are
used to install Radio Communication System AN/GRC-206(V)2, all refer-
ences to the electrical equipment rack should be disregarded.

(c)

Position generator mounting rail (item 36) and electrical equipment rack
inside vehicle as shown in detail (:) . Install and tighten two bolts
and attaching hardware into electrical equipment rack and generator
mounting rail in accordance with detail

WARNING

The auxiliary motor generator weighs 121 1lbs (54.89 kg). Two person lift
required.

(d)

(e)

(£)

(8)

Lift and position auxiliary motor generator onto mounting rails; secure
generator to mounting rails with four spring locking pins.

Secure electrical equipment rack to auxiliary motor generator top frame
with two retaining straps as shown in detail

Lift and position reel rack on auxiliary motor generator top frame rails
as shown in detail

Install four J-hook assemblies on reel rack as shown in details

and () . Loosen adjustment knobs on J-hook assemblies and position
clamp rods under auxiliary motor generator's top frame rails; tighten
adjustment knobs on J-hook assemblies.

WARNING

One fiber optic cable and reel assembly weighs 61 1lbs (27.7 kg). Two
person lift required.

(h)

Position_two F/0O cables and reel assemblies on reel rack as shown in
detail , and secure with four retaining straps attached to reel
rack.

(1) With reeling machine collapsed and all movable parts secured in place;

D)

(k)

position and align reeling machine with auxiliary motor generator frame
rail as shown in details (:) and

Secure reeling machine to auxiliary motor generator frame rail with four
retaining straps as shown in detail

Secure auxiliary input power cable (W2) to auxiliary motor generator
frame rail with two retaining straps as shown in detail

(6) Installation of Auxiliary Fuel Tanks. Position auxiliary fuel tanks on

rear of vehicle shown in details @ and . Secure fuel tanks to vehicle with
retaining straps.
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2-13. REMOVAL OF RADIO SYSTEM EQUIPMENT FROM VEHICLE. The following paragraphs
provide instructions necessary to remove the Radio System from the M-151 or M-113
vehicle. Accomplish removal of the Radio System in as orderly a manner as possi-
ble. Note all mounting hardware and attaching parts. Note all existing hardware
that must be reinstalled after equipment removal. Retain and stow all Radio System
equipment hardware including adjustable cable straps.

a. Removal of Radio System Equipment from M-151 Vehicle and M-416 Trailer. The
following procedures describe how to remove the Radio System equipment from the M-
151 vehicle and M-416 trailer. Refer to figures F0-2, FO-3 and FO-5.

(1) Remove canvas top from M-151 vehicle, if installed.

(2) Remove spare tire from vehicle.

(3) Insure power is off to Radio System; remove all cables connected to front
panels of rack mounted components. Do not remove radio set cables such as
3W1.

(4) Remove RSC mounted on curbside of equipment mounting rack. If the Radio
System is being transferred to a M-113 vehicle, also remove RSC mount.
Retain and stow attaching hardware.

(5) Remove stowed antennas located behind equipment rack.

(6) Remove and stow HF and VHF-FM antenna elements in their canvas cases. Set
aside HF antenna insulator.

(7) Loosen adjustable cable straps and disconnect antenna cables from three
antenna bases. Remove antenna cables from vehicle.

NOTE

If the Radio System will be installed in another M-151 vehicle, the
antenna bases and VHF/UHF antenna may remain on the antenna mounts.

(8) Loosen captive screw assembly on VHF/UHF antenna base. Remove VHF /UHF
antenna.

(9) Remove VHF/UHF antenna mount, retain and stow attaching hardware.

(10) Remove HF, and VHF-FM antenna bases from antenna mounts. Retain
and stow attaching hardware.

(11) Remove HF, and VHF-FM antenna mounts from vehicle. Retain and stow
attaching hardware.

(12) Disconnect cables to dash mounted RSC. Remove RSC and cables.
(13) Remove RSC mount from dash, retain and stow attaching hardware.

(14) Position front passenger seat to gain access to battery compartment.
Remove seat if necessary.

2
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WARNING

Battery ground connection should be removed first and replaced last.

(15) Remove battery cover and remove the three leads of cable W1 from battery

terminals. Reccnnect battery terminals; replace battery cover and front
passenger seat.

(16) Disconnect sensor plug P2 and ground wire of cable W1 at engine compart-

ment.

WARNING

Possible loss or spillage of engine oil.

(17) Disconnect in-line connector of cable W1. Carefully pull white wire of W1

through grommet in footboard; reconnect in~line connector and remove cable
W1l from vehicle.

(18) Remove pressure switch from oil filter base. Clean, dry and coat original

pipe plug with sealant per TT-S-1732. Install and tighten original pipe
plug into oil filter base where pressure switch was removed.

NOTE

Check engine oil level. Add engine oil as required.

NOTE

If these removal procedures are being performed to transfer the Radio
Communication System to another vehicle, the SDU and power switchboard
may remain installed in the equipment mounting rack.

(19) Disconnect cables connected to rear of Radio System components. Remove

all Radio System components from equipment mounting rack by loosening
thumbscrew fasteners on each component mount. Pull component from mount-
ing tray. Refer to the component removal procedures contained in chapter
5, as necessary.

(20) Remove rack mounts from each side of equipment mounting rack. Retain and

stow attaching hardware and ground strap.

WARNING

The equipment mounting rack weighs 145 lbs (65.8 kg). Two person 1lift
required.

(21) Lift and remove equipment mounting rack from rear of vehicle.

(22) Verify all Radio System equipment is removed from M-151 vehicle. Replace

or stow spare tire and canvas top.

(23) Remove accessory bags, field packs and retaining straps from the M-416

trailer.
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(24) Remove attaching hardware securing reel rack to trailer. Retain and stow
attaching hardware.

WARNING

The assembled fiber optic (F/0) cables (1 km, each), reel assemblies and
reel rack weighs 130 lbs (59 kg). Two person lift required.

(25) Lift and remove F/0 cables, reel assemblies and reel rack from trailer.

(26) Loosen four retaining straps and remove reeling machine from trailer;
retain and stow retaining straps.

(27) Remove stowed auxiliary input power cable (W2); retain and stow retaining
straps.

WARNING

The auxiliary motor generator weighs 121 1lbs (54.89 kg). Two person lift
required.

(28) Remove retaining straps on electrical equipment rack and release spring
locking pins securing motor generator to generator mounting rails. Lift
and remove auxiliary motor generator from the trailer.

(29) Remove generator mounting rails and electrical equipment rack from
trailer. Retain and stow attaching hardware.

(30) Remove auxiliary fuel tanks from rear of trailer. Retain and stow retain-
ing straps.

(31) Verify all Radio System equipment and attaching hardware is removed from
the M-416 trailer.

b. Removal of Radio System Equipment from M-113 Vehicle. The following proce-
dures describe how to remove the Radio System cquipment from the M-113 vehicle.
Refer to figure FO-6.

(1) Remove accessory bags, field packs, stowed antennas, reeling machine and
associated retaining straps from M-113 vehicle; retain and stow retaining
straps.

WARNING

The assembled fiber optic (F/Q) cables (1 km, each), reel assemblies and
reel rack weighs 130 1lbs (59 kg). Two person lift required.

(2) Remove four J-hook assemblies from reel rack; retain and stow J-hook as-
semblies. Lift and remove F/0 cables, reel assemblies and reel rack from
vehicle.

(3) Remove and stow retaining straps securing electrical equipment rack and

auxiliary input power cable (WZ) to generator frame rail. Remove and stow
auxiliary input power cable.

2-33
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WARNING

The auxiliary motor generator weighs 121 1lbs (54.89 kg). Two person lift
required.

(4) Release spring locking pins securing auxiliary motor generator to genera-
tor mounting rails. Lift and remove auxiliary motor generator from vehi-
cle.

(5) Remove generator mounting rails and electrical equipment rack from vehi-
cle. Retain and stow attaching hardware. Replace original bolts im
floor.

(6) Remove auxiliary fuel tanks and retaining straps from rear of vehicle.
Retain and stow retaining straps.

(7) Insure power is off to Radio System; remove all cables connected to front
panel of rack mounted components. Do not remove radio set cables, such as
3wWl.

(8) Disconnect cables from radio set controls. Remove and retain adjustable
cable straps; remove cables.

{9) Remove radio set controls, mounting brackets and braces; retain and stow
attaching hardware. Reinstall original bolts and attaching hardware.

WARNING

Battery ground connection should be removed first and replaced last.

{10) Remove battery cover; disconnect red wire of cable W1 connected to posi-
tive battery terminal. Remove ground cable and wires of cable Wl connec-
ted to vehicle ground lug. Reconnect battery terminals and replace bat-
tery cover.

(11) Remove rear interior engine door and set aside.

(12) Disconnect sensor plug and ground wire of cable W1 at engine compartment.

(13) Locate fuel filters shown in detail (:) and perform the following steps.
Perform steps (a) through (e) if the Radio System is being removed from

the M-113A1 vehicle; perform steps (f) through (i) if removal involves the
M-113A2 vehicle.

WARNING

The APC fuel system is pressurized, possible loss or spillage of diesel
fuel.

(a) Locate and remove pressure switch and existing pressure switch from pipe
tee shown in detail

{b) Locate and remove pipe nipple and pipe tee from fuel filter shown in
detail (:)

2-34
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{(¢c) Clean and dry threads of original pressure switch and threads of fuel
filter where pipe nipple was removed.

(d) Coat threads of fuel filter with sealant per TT-S-1732; install and

tighten original pipe plug onto fuel filter where pipe nipple was re-
moved.

(e) Clean and dry threads of pressure switch, pipe nipple and pipe tee;
retain and stow pressure switch, pipe nipple and pipe tee. Proceed to
step (14).

WARNING

The APC fuel system is pressurized, possible loss or spillage of diesel
fuel.

(f) Locate and remove pressure switch and pipe elbow from fuel filter shown
in detail

(g) Clean and dry threads of pressure switch, pipe elbow and threads of fuel
filter where pipe elbow was removed. Retain and stow pressure switch
and pipe elbow.

(h) Clean, dry and coat threads of original pipe plug with sealant per TT-S-
1732.

(i) Install and tighten original pipe plug onto fuel filter where pipe elbow
was removed.

(14) Remove adjustable cable straps and wires of W1 from rear interior engine
compartment. Replace and secure rear interior engine door.

NOTE

If these removal procedures are being performed to transfer the Radio
System to another vehicle, the SDU and power switchboard may remain
installed in the equipment mounting rack.

(15) Disconnect cables connected to rear of Radio System cowmponents. Remove
all Radio System components from equipment mounting rack by loosening
thumbscrew fasteners on each component mount. Pull component from mount-
ing tray.

(16) Disconnect cables from HF, VHF-FM and VHF/UHF antenna bases. Remove and
retain adjustable cable straps; remove antenna cables.

(17) Disconnect cable W12 from existing AM-1780/VRC or C-2298/VRC; remove cable
and adjustable cable straps.

CAUTION

When mounting bolts are removed from VHF-FM mount, a ground strap still
connects the upper and lower trays together.
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(18) Remove VHF-FM radio set mount from bottom shelf of equipment mounting
rack. Retain attaching hardware.

(19) Remove four bolts securing equipment mounting rack to curbside sponson.
Remove rack mounts from top of equipment mounting rack; retain and stow
mounts and attaching hardware.

(20) Disconnect ground cable between equipment mounting rack and vehicle; re-
tain and stow ground cable and attaching parts.

WARNING

The equipment mounting rack weighs 145 lbs (65.8 kg). Two person lift
required.

(21) Verify equipment mounting rack is free of cable connections and attaching
hardware that could oppose its removal. Lift and remove equipment mount-
ing rack from vehicle.

NOTE

If the equipment mounting rack is to be installed into another M-113
vehicle, do not reinstall the VHF-FM radio set mount at this time.

(22) Reinstall VHF-FM radio set mount into equipment mounting rack with attach-
ing hardware retained during removal.

(23) Remove and stow HF, and VHF-FM antenna elements in their canvas cases.
Set aside HF antenna insulator.

(24) Remove HF, and VHF-FM antenna bases from vehicle. Retain and stow attach-
ing hardware.

(25) Secure VHF-FM and HF antenna ports with original weather plates and
attaching hardware.

(26) Remove VHF/UHF antenna from vehicle. Secure antenna port with original
weather plate and attaching hardware.

(27) Verify that all Radio System equipment is removed from M-113 vehicle and
that original equipment has been reinstalled or stowed in vehicle.
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CHAPTER 3

PREPARATION FOR USE AND RESHIPMENT

3-1. INTRODUCTION. This chapter contains information and instructions covering the
preparation for use and reshipment of the Radio System. This chapter is divided
into two sections: Section I, Preparation for Use; and Section II, Preparation for
Reshipment.

Section I. PREPARATION FOR USE

3-2. GENERAL. This section contains information on preparing the Radic Communica-
tion System AN/GRC-206(V)1l for use. Information presented in this section also
applies the Radio Communication System AN/GRC-206(V)2, except the capability for
secure voice operation.

3-3. SYSTEM OPERATION. Refer to chapter 4, section I for the description and loca-
tion of controls, indicators and connectors required for Radio System operation.
Radio Communication System AN/GRC-206(V)1 is capable of secure or nonsecure voice
operation with either one or all of its RF subsystems. Both Radio Systems recog-
nizes the following states or configurations of operation.

a. Local Operation. Two configurations of local operation are recognized by the
Radio System. The configurations are normal operation via the RSC/SDU interface
and the emergency mode which-bypasses the RSC/SDU interface.

(1) Normal mode. The normal mode of operation is via the RSC/SDU interface
with one or both RSC's controlling the Radio System. This configuration permits
the use of either local (20 or 50 feet) I'/O cable as the communication link between
the RSC and SDU. When the local 50 feet (17 m) F/O cable is used, the associated
RSC must be powered by its internal batteries.

(2) Emergency mode. In the emergency mode, audio and control cables routed
from the SDU are removed from either or all RF subsystems, thus bypassing the RSC/
SDU interface. The emergency mode configuration allows the RF subsystem to be
operated via its front panel controls,

b. Remote Operation. Remote operation of the Radio System is identical to local
normal operation, except remote F/O cables are used as the data link between the
RSC and SDU. Electrically, one or both RSC's may be remoted up to 9,843 feet (3
km). However, only enough optical fiber is supplied to remote one RSC up to 6,562
feet (2 km). When the RSC is remotely deployed, batteries are used as the power
source.

3-4., SYSTEM TEST. Test the Radio System to insure proper operation prior to de-
ployment. Test the Radio System in accordance with the performance test checks
contained in chapter 5, section III or the appropriate work card set (TO 31R2-2GRC
206-6WC-1). The test configuration should include all F/0 cable assemblies neces-
sary to meet mission requirements. If the mission requires use of an additional 1
km F/0O cable assembly (user supplied), this cable assembly should also be used
during predeployment testing. The cable assembly should be installed and tested
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between the two 1 km F/0 cable assemblies supplied with the Radio System. The user
supplied cable assembly must be included in the test to insure operational capabi-
lity and proper connector mating when deployed. During test, if the Radio System
fails to meet the required indications due to the use of the user supplied cable,
substitute another user supplied cable assembly for the one used in the test.

Section II. PREPARATION FOR RESHIPMENT

3-5. GENERAL. This section contains instructions for preparing the Radio System
for reshipment. Instructions are also provided for preparing the Radio System for
deployment as part of the vehicle in which it is installed. The information pre-
sented in this section does not cover procedures for preparing the M-151 or M-113
vehicle for reshipment or deployment. Refer to TO 31Z3-181-22 and related publica-
tions for this information.

3-6. PREPARATION FOR RESHIPMENT OR DEPLOYMENT. The following paragraphs contain
the information and instructions necessary to prepare the Radio System for reship-
ment or deployment.

a. Methods and Conditions of Reshipment. If shipment of the Radio System is
required, normal packing and shipping precautions should be observed. Carefully
pack the equipment in the original shipping containers, if available. Brace the
equipment in the same manner that the equipment was originally shipped. Refer to
figures 3-1 through 3-4 for typical packing and unpacking procedures.

b. Disassembly Required for Reshipment. The disassembly procedures necessary
for shipment of the Radio System are provided in the following subparagraphs.

(1) Disassembly Required to Ship the Radio System. To disassemble the Radio
System for shipment as an end item, refer to the Radio System removal procedures in
chapter 2.

(2) Disassembly Required to Ship Radio System Components or Assemblies. For
removal and disassembly procedures necessary to ship components/assemblies, refer
to chapter 5.

(3) Disassembly Required to Ship Radio System Equipment Intact on Vehicle. To
disassemble the Radio System for shipment or deployment as part of the vehicle,
proceed as follows:

(a) Turn off all power.

(b) Remove batteries from both radio set controls. For battery removal/
replacement procedures refer to the RSC maintenance procedures in
chapter 5.

(c) Remove handsets and store in equipment mounting rack storage box.

(d) Open pressure equalizer valve located on rear panel of AM-7148.

(e) Remove HF, VHF-FM, and UHF/VHF antennas from mounts and stow in approp-

riate canvas transit bags. Retain and stow attaching hardware. Stow HF
antenna insulator in accessory bag.

3-2
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(f) Stow or secure all loose or dangling cables.

(g) Cap all electrical connectors with attached screw-on or snap-on connec-
tor covers. If covers are not provided, place a piece of plastic over
connector and secure with rubberband.

(h) Carefully check each clamp, fastener, tiedown and connector on equipment
mounting rack and on each piece of equipment to determine that all are
securely tightened. Pay particular attention to equipment mounting rack
tiedowns.

(1) Check that all stowed equipment and accessories are securely held in
place.

(j) In addition to the above procedures, refer to TO 31Z3-181-22.

c. Use of Reuseable Containers. If at all possible, Radio System components
should be shipped in their original containers. Refer to the Radio System pack
list which lists the original shipping containers and packed contents. Refer to
figure 3-1 for component packing procedures, and figure 3-2 for assembly packing
procedures. Equipment mounts or brackets which only require physical or mechanical
protection should be packed in accordance with figure 3-3. Refer to figure 3-4 for
antenna and cable packing procedures.

d. Items Requiring Special Attention. Several components of the Radio System
contain assemblies which require special handling. These assemblies contain de-
vices which are sensitive to electrostatic discharge (ESD). Refer to table 3-1
which lists these components and their associated assemblies. Control measures
contained in TO 00-25-234 should be observed during all handling or maintenance of
these assemblies.

3-3
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Table 3-1. Items Requiring Special Attention
Assembly
Unit/component Name Ref. Des.
Unit 1, Signal Distri- Audio Interface No. 1 CCA Al
bution Unit Control (PN 812094-801)
C~11169/GRC-206
Audio Interface No. 2 CCA A2
(PN 812095-801)
Red Interface CCA A3
(PN 812154-801)
Black Interface CCA Ab
(PN 812117-801)
CPU CCA A5
(PN 812116-801)
Fiber Optic Module A8/A9
(PN 812099-801)
Unit 3, Radio Set
AN/URC-113
Amplifier-Coupler Lower Electrical Equipment Al
AM-7148/GRC-206 Chassis (PN 651-8446-001)
Al
Power Amplifier Assembly A1A1
(PN 659-5855-001)
Antenna Tuner Assembly A2
(PN 642-1859-001)
Control Logic Assembly A4
(PN 651-8463-001)
Upper Electrical Equipment A5
Chassis (PN 651-8445-001)
Display Card A5A1
(PN 64605809-001)
Audio Amplifier A5A3
(PN 646-5619-001)
Power Conditioner A5A4

3-4

(PN 646-5831-001)




TO 31R2-2GRC206-2

Table 3-1. Items Requiring Special Attention-Continued
Assembly
Unit/component Name Ref. Des.
Receiver-Transmitter Control Panel Module AlA4
RT-1444/URC (PN 755Q002A0440)
A2
Remote Contrcl Module Al
(PN 812130-801)
Unit 4, Electrical FM BITE/Audio Interface Al
Equipment Mounting Base (PN 812132-801)
MT-6250/GRC-206
Unit 5/6, Radio Set (See note)
Control €C-11166/GRC-206
RSC Case Assembly Fiber Optic Module AlA4
(PN 812092-801) (PN 812099-801 or -802)
RSC Panel Assembly Digital Interface CCA AZAl
(PN 812120-801) (PN 812126-801)
Audio Interface CCA A2A2

(PN 812133-801)

NOTE:

Remove batteries from the
30 days.

RBC prior to shipment or storage for more than
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COMPONENT

NOTE:

MARKING TO BE APPLIED IN ACCORDANCE
WITH MIL-STD-129 AND CONTRACTUAL
REQUIREMENTS.

NON-ADHESIVE COTTON TAPE

POLYETHYLENE PLASTIC
BAG

END CAP CUSHIONING PAD
(AS REQUIRED, 1 EACH SIDE}

NN
JN
MARKING GUMMED PAPER
TAPE
PACKING
PROCEDURE UNPACKING

PROCEDURE

MARKING

FIBERBOARD
BOX

206{Vv)1,(V)21 29

Figure 3-1. Component Packing and Unpacking
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COMPONENT TO BE PACKED
NOTE:

_ /> MARKING TO BE APPLIED IN ACCORDANCE
T WITH MIL-STD-129 AND CONTRACTUAL
i REQUIREMENTS.

MISCELLANEOUS PACKING MATERIAL

PRESSURE SENSITIVE ADHESIVE TAPE

N

‘/MARKING Vmon PACKING BARRIER BAG

SLIDE PACK BOX
TO BE HEAT SEAL CLOSED 206(V)1.1V)2-1.30-1

Figure 3-2. Assembly Packing and Unpacking (Sheet 1 of 2)
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STATIC SENSITIVE NOTE:
COMPONENT TO BE PACKED

1. MARKING TO BE APPLIED IN ACCORDANCE
WITH MIL-STD-120 AND CONTRACTUAL
/} REQUIREMENTS.
”~ -
L 2. HANDLE STATIC SENSITIVE DEVICES IN

- ACCORDANCE WITH DOD-HDBK-263 AND
ANTISTATIC PLASTIC BAG T.0. 00-25-234.

CAUTION

THEIR PROTECTIVE PACKAGING, THEY SHOULD
v BE HANDLED BY THE SHUNTING DEVICE, WITH-
PRESSURE SENSITIVE ADHESIVE TAPE OUT TOUCHING THE ESDS PARTS OR ELECTRICAL
RUNS.

/ INTERIOR PACKING, BARRIER BAG
MARKING

# MARKING
S SFY > >

CAUTION AND WARNING LABELS
SLIDE PACK BOX

TG BE HEAT SEAL CLOSED
206(V)1,{V)2-1-30-2

Figure 3-2. Assembly Packing and Unpacking (Sheet 2 of 2)
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ITEM BEING PACKED
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NOTES:
1.0 GENERAL

1.1 INTERPRET DRAWING IN ACCORDANCE WITH
STANDARDS PRESCRIBED BY MIL-STD-100.

2.0 SPECIFIC

[2.DMARKING TO BE APPLIED IN AREA APPROXIMATELY
WRAP AS SHOWN IN ACCORDANCE WITH MIL-STD-120 AND

CONTRACTUAL REQUIREMENTS.

CUSTIONING
MATERIAL

TAPE

BOX

<21]

208({V}1,(V)2-1 40

Figure 3-3. Typical Packing Instructions for Mechanical Items
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ITEM BEING PACKED

PAPER
WRAP

CUSHIONING

NOTES:
1.0 GENERAL

1.1 INTERPRET DRAWING IN ACCORDANCE WITH
STANDARDS PRESCRIBED BY MIL-STD-100.

2.0 SPECIFIC

MARKING TO BE APPLIED IN ACCORDANCE WITH
MIL-STD-129 AND CONTRACTUAL REQUIREMENTS.

[ 2.2)T0 BE HEAT SEAL CLOSED.
BOX

TAPE

206(V)1,(V)2-1-a1

Figure 3-4. Typical Packing Instructions for Antennas and Cables
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CHAPTER 4

OPERATION AND THEORY OF OPERATION

4-1. INTRODUCTION. This chapter provides information and instructions for the
operation of Radio Communication System AN/GRC-206(V)1 and AN/GRC-206(V)2 (Radio
System). Instructions for the operation of individual equipment is based upon
operation of the equipment as part of the Radio System; therefore, unique capabili-
ties of any of the Radio System components which are not within the scope of the
Radio System task mission will not be covered. The individual equipment manuals
listed in table 1-8 should be referenced for complete operating instructions for
associated equipment. Also provided in this chapter is information covering theory
of operation for the Radio System, RF subsystems, and LRUs. Equipments not con-
tained in individual equipment manuals are discussed in detail. This chapter is
divided into four sections: Section I, Operation; Section II, Functional System
Operation; Section III, Functional Operation of Electronic Circuits; and Section
IV, Functional Operation of Mechanical Assemblies.

Section I. OPERATION

4-2. GENERAL. This section describes and illustrates the controls and indicators
of components which make-up the Radio Systems. It also provides general operating
procedures for the Radio System and its RF subsystems. Refer to TO 31R2-2GRC206-1
for detailed operating procedures.

4-3. HF RADIO CONTROLS AND INDICATORS. Refer to figure 4-1 and table 4-1 for the
location and functional description of each control, indicator and connector of the
HF radio.

4-4, VHF-FM RADIO CONTROLS AND INDICATORS. The VHF-FM communication capability for
the Radio System is provided by one of two user supplied transceivers; the RT-246
or the RT-524. Refer to figure 4-2 and table 4-2 for the location and functional
description of each control, indicator, and connector of the two VHF-FM radios.
Controls, indicators or connectors which are identical for both VHF-FM radios are
described only once.

4-5, VHF/UHF-AM RADIO CONTROLS AND INDICATORS. Two Radio Set AN/VRC-83(V)1l (radio
set) are supplied with each Radio System. One radio set will be operated in the
VHF band (116.000 to 149.975 MHz), and the other radio set will be operated in the
UHF band (225.000 to 399.975 MHz). Refer to figure 4-3 and table 4-3 for the loca-
tion and functional description of each control, indicator, and connector of the
VHF/ UHF-AM radio set.

4-6. RSC CONTROLS AND INDICATORS. Refer to figure 4-4 and table 4-4 for the loca-
tion and functional description of each control, indicator, and connector of the
RSC.

4-7. SDU CONTROLS AND CONNECTORS. Refer to figure 4-5 and table 4-5 for the loca-
tion and functional description of each control and connector of the SDU.

4-8, POWER SWITCHBOARD CONTROLS AND INDICATORS. Refer to figure 4-6 and table 4-6
for the location and functional description of each control, indicator, and connec-
tor of the power switchboard.

4-9. VHF BITE PANEL CONNECTORS. Refer to figure 4-7 and table 4-7 for the location
and functional description of each connector of the VHF BITE panel.

4-1
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Table 4-1. HF Radio Controls, Indicators, and Connectors
Figure 4-1
reference Name Function Indication
1 AUDIO connector Interfaces with handset

AUDIO connector

FREQUENCY KHZ control
(6 each)

FREQUENCY KHZ display
window (6 each)

LIGHT momentary push-
button switch

SB two-position
selector switch

MODE four-position
selector switch

SQL/VOL control

to provide the receiver
audio output, key line,
and transmitter modula~
tion input audio.

Provides audio to the
AM-7148 for the output
speaker by means of
cable 3W1l to item 18.

Sets operating frequen-
cy; one control for
each digit.

Displays selected fre-
quency.

When pushed, activates

RT-1444 panel lighting

circuit.

Selects LSB or USB op-

eration.

Selects the following

modes:

V RCV - voice, receive
only.

V TR - voice, transmit

or receive.

D TR - data, transmit

or receive.

D RCV - data, receive
only.

Sets audio level to the
handset. Also sets
audio drive level to
the AM-7148 for the
audio amplifier and
output speaker. In OFF
position, turns opera-
ting power off to the
RT-1444. Controls
squelch for HF radio
set when the radio set
is being controlled by
the RSC.

Displays one digit in
each window.

RT-1444 front panel
lights come on.
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Function

Indicators, and Connectors-Continued

Indication

Table 4-1. HF Radio Controls,
Figure 4-1
reference Name
9 VOLUME control
10 Speaker
11 POWER-RESET/QFF
circuit breaker
12 7-bar light display
indicator
13 MONITOR/TEST three-
position selector
switch
14 ANT SEL two-position

4-4

selector switch

Controls volume of
audio produced by the
AM-7148. Also turns
speaker output on/off.

Provides audio output
in the receive mode.
Output volume and on/
off are controlled by
item 9.

Turns on primary power
(+22.5 to +30 Vdc) for
the radio set. Also
resets primary power
circuit breaker.

Displays equipment sta-
tus; mode is selected
by item 13.

Selects operating mode
of test and display
(item 12):

SYSTEM STATUS position-
selects system monitor
mode. Symbol displayed
on item 12 permits
fault isolation to the
organizational mainte-
nance level.

DISPLAY OFF position -
blanks item 12 to pre-
vent lgiht output.

MODULE TEST position -
selects AM-7148 module
(assembly) test mode.
Symbol displayed on
item 12 permits inter-
mediate level fault
isolation to the unit/
assembly.

Applies output rf power
to either item 15 or
item 23.

Alphanumeric display of
equipment status.

Ttem 12 should show a
momentary 8, then O,
then go blank. If any
display other than 8,
0, then blank is shown,
refer to Chapter 5,
maintenance.

Item 12 should be
blank.

Item 12 should show a
momentary 0, then go
blank. If any display
other then 0, then
blank is shown, refer
to Chapter 5, mainte-
nance.
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HF Radio Controls, Indicators, and Connectors-Continued

Indication

Table 4-1,.
Figure 4-1
reference Name
15 50 OHM rf connector
(type BNC)
16 INJECTION rf connec-
tor (type BNC)
17 BITE connector
18 AUDIO connector
19 GROUND terminal
20 PRESSURE EQUALIZER
valve
21 POWER connector
22 Fan
23 ANTENNA connector

Provides interface with
an optiocnal rf dummy
load for test purposes,
or to a 50-ohm antenna
with VSWR less than
1.3:1.0.

Provides direct connec-
tion to the RT-1444
via the AM-7148 to op-
erate from an external
frequency standard.

Provides monitoring of
the built-in test
equipment (BITE). In-
terfaces with the SDU
via interconnect cable
4W9.,

Audio input for the AM-
7148; interfaces with
item 2 on the RT-1444
via interconnect cable
3W1.

Connects the radio set
to earth grounding rod
or vehicular ground.

Provides a means to al-
low the atmospheric
pressure to be equali-
zed (used primarily for
air transport).

Used to connect the AM-
7148 to a primary power
(+22.5 to +30 Vdc)
source.

Provides cooling for
the AM-7148 (automati-
cally controlled).

Provides interface with
antenna; whip, NVIS or
long wire.

None. Lites FAULT in-
dicator on RSC when HF
radio is selected and
the rf output power
has dropped 3 dB below
the specified power
rating. An audible two
tone signal heard in
the handset/headset
accompanies the visual
FAULT indicator.
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VHF-FM Radio Controls and Indicators

Figure 4-2.
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Table 4-2. VHF-FM Radio Controls, Indicators, and Connectors
Figure 4-2
reference Name Function Indication

1 LAMP indicator Provides light for dial |Lights when LIGHT switch
window (item 3). (item 5) is on.

2 CALL indicator Indicates when a signal |Lights when a signal is
is being received dur- being received,.
ing SQUELCH operatioen.

3 Dial window display Displays manually tuned [Outer section of the
frequencies selected by [dial window displays
items 4 and 6. On RT- frequencies selected by
246, also indicates the |[item 4 in 1 MHz steps.
frequency of a preset Inner section of the
channel selected at the |dial window displays
RSC. frequencies selected by

item 6 in 50 kHz steps.

4 MC~-TUNE control Provides manual tuning Tuned frequency is dis-
of the radio in 1 MHz played in outer section
steps. of dial window (item 3).

5 LIGHT switch Turns power to lamp in- |{In ON position; the lamp
dicator (item 1) ON/ indicator and dial win-
OFF. dow display lights.

6 KC-TUNE control Provides manual tuning Tuned frequency is dis-
of the radio in 50 kHz played in inner section
steps. of dial window (item 3).

7 BAND selector switch Selects frequency
bands. Sets the radio
for tuning bands B
(53.00 to 75.95 MHz) or
A (30.00 to 52.94 MHz).

On RT-246 it also al-
lows automatic selec-
tion (in AUTO position)
of radio tuning when the
pushbuttons (item 9) or
remote operation is
used.

8 POWER selector switch | Turns dc power to the
radio on/off and se-
lects rf transmit
power.
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Function

VHF-FM Radio Controls, Indicators, and Connectors-Continued

Indication

Table 4-2.
Figure 4-2
reference Name
8-Cont
9 Pushbutton (10 each,
RT-246 only)
10 ANT connector
11 X-MODE connector
12 REMOTE connector

4-8

OFF BREAKER-RESET posi-
tion - turns off dc
power to radio; resets
circuit breakers when
they are tripped.

LOW position - turns on
dc power to radio; se-
lects low rf power (0.5
to 10 watts) transmit
mode.

HIGH position - turns
on dc power to radio;
selects high rf power
(35 watts minimum)
transmit mode.

REMOTE position -
transfers control of dc
power and selection of
RT frequency to the RSC
when cable 4W15(P2) is
connected to item 12
(RT-246 only).

Provides selection of
up to ten preset chan-
nels when the BAND se-
lect switch is at the
AUTO position.

Used to connect VHF-FM
antenna cable 4W16(P2)
to the radio.

Used to comnect SDU con-
trol cable 4W19(P3) to
the radio.

Used to connect SDU
control cable 4W15(P2)
to the radio (RT-246
only).

During pushbutton tun-
ing, the frequency se-
lected by the pushbutton
is displayed in the

dial window (item 3).
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VHF-FM Radio Controls, Indicators, and Connectors-Continued

Indication

Table 4-2.
Figure 4-2
reference Name
13 ANT CONT connector
14 SPKR connector
15 RETRANSMIT R/W con-
nector
16 VOLUME control
17 SQUELCH selector
switch
18 SPEAKER control
19 Loudspeaker
20 Frequency write-in

plate

Used to connect FM an-
tenna control cable
W8(P1) to the radio.

Not used in this con-
figuration.

Used to connect SDU
control cable 4W19(P2)

to the radio during se-
cure voice operation;
Radio Communication Sys-
tem AN/GRC-206(V)1 only.
Used to connect SDU audio
cable W17(P2) during non-
secure voice operation.

Adjusts the aundio out-
put volume to any
handset or headset con-
nected to SPKR/RETRANS-
MIT R/W connector. Also
controls the audio out-
put volume from the
speaker (item 19) on
RT-524.

Turns squelch ON or
OFF. Also allows se-
lection between OLD
(carrier noise), and
NEW (tone signal)
squelch types.

Turns front panel loud-
speaker on RT-524 QOFF
or ON.

Provides audio output
in the receive mode for
RT-524 when item 18 1is
in ON position.

Provides space to
write-in authorized
operating frequencies.
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Table 4-3.

TO 31R2-2GRC206-2

VHF /UHF-AM Radio Set Controls, Indicators, and Connectors

Figure 4-3
reference

Name

Function

Indication

1

DIM control

ANT connector

Display (LCD)

SQUELCH control

VOLUME control

Keyboard

Turns edge lighting ON
and raises or lowers
display intensity.

Used to connect the rf
input cable (supplied
with AN/VRC-83) to the
RT-1319.

Displays operating

modes, frequencies,
preset channels and
low voltage condi-

tion.

Adjusts the squelch le~-
vel after the squelch

(SQL) mode has been se-
lected by the keyboard.

Turns the RT-1319 on
or OFF, and adjust the
audio level to the
AUDIO connector (item
8).

Used to manually set
operating frequencies,
operating modes, and
preset channel fre-
quencies into the RT-
1319.

1 key - enters the num-
ber 1.

2 key - enters the num-
ber 2.

3 key - enters the num-
ber 3.

4

LPR key - enters the
numbers 4 or selects
low power mode of op-
ation.

Displays data and modes
selected by the keyboard
(item 6). A blinking
decimal point indicates
a low input voltage con-
dition.

All keyboards entries
effect the display (item
3) presentation.

Number 1 lights on the
display.

Number 2 lights on the
display.

Number 3 lights on the
display.

Number &4 lights on the
display; LPR lights on
display when low power
mode is selected.

4-11
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Table 4-3. VHF/UHF-AM Radio Set Controls, Indicators, and Connectors-Continued
Figure 4-3
reference Name Function Indication
6-Cont 5 Number 5 lights on the

4-12

ACT key - enters the
number 5; ACT function
not used with this ra-
dio configuration.

6
GD key - enters the
number 6 or selects
guard receiver mode of
operation.

7
SQL key - enters the
number 7 or selects
squelch mode of op-
eration.

8
TOD key - enters the
number 8; TOD function
not used with this ra-
dio configuration.

9
DF key - enters the
number 9 or selects
direction finding mode
of operation.

CLR

HWT key - clears
(erases) errors made
during keyboard en-
tries; HWT function
not used with this ra-
dio configuration.

0
PST key - enters the
number 0 or selects
the preset mode of op-~
eration.

display.

Number 6 lights on the
display; GD lights on
the display when guard
receiver mode is
selected.

Number 7 lights on the
display; SQL lights on
the display when squelch
mode is selected.

Number 8 lights on the
display.

Number 9 lights on the
display; DF lights on
the display and 1000
hertz tone is audible at
the handset/headset and
speaker when the direc-
tion finding mode is se-
lected.

Removes the last display
indication entered
through the keyboard.

Number O lights on the
display; P- (channel
number) lights on the
display for preset oper-
ation, or LP- lights on
display if key is pres-
sed after entering new
frequency and while dis-
play is blinking. P-
indicates preset, LP-
indicates load preset.



Table 4-3.

Figure 4-3
reference

Name

Function

TO 31R2-2GRC206-2

VHF /UHF-AM Radio Set Controls, Indicators, and Connectors-Continued

Indication

6-Cont

10

11

12

13

REMOTE connector

AUDIO connector

Loudspeaker

SPKR VOL control

ANT connector

FAULT indicator

RF IN connector

ENT key - enters dis-
played frequency or

preset channel number
and relights display.

Used to connect SDU
control cable 4W13(P2)
to the radio set.

Used to connect SDU
audio cable 4W14(P2) to
the radio set during se-
cure voice operation;
Radio Communication Sys-
tem AN/GRC-206(V)1 only.
Used to connect SDU
audio cable 4W12(P2) to
the radio set during
nonsecure voice opera-
tion.

Provides audio output
in the receive mode.
OQutput volume and on/
off are controlled by
item 10.

Turns loudspeaker ON or
OFF, and controls the
volume level of the
loudspeaker.

Used to connect VHF/UHF
antenna cables W5 (UHF)
or W6 (VHF) to the
radio set.

Indicates status of the
linear power amplifier.

Used to connect the rf
input cable to the AM-
7176.

Display stops blinking.
Relights display for ap-
proximately 30 seconds
after key is depressed.

When 1lit indicates a
fault in PA or that
BYPASS is selected.

4-13
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Table 4-3. VHF/UHF-AM Radio Set Controls, Indicators, and Connectors-Continued
Figure 4-3
reference Name Function Indication
14 BYPASS-PA switch PA position activates Fault lamp (item 12)

15

PWR/OFF POWER switch

the linear power ampli-
fier (PA) which in-
creases the rf output
to 30 watrts. BYPASS
position disables the
PA to 1llow normal RT-
1319 operation.

Turns input power to
the radio set ON or
OFF.

lights when switch is
in BYPASS.

4-14
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Table 4-4. RSC Controls, Indicators, and Connectors
Figure 4-4
reference Name Function Indication
1 LIGHT control Turns display lighting
ON or OFF, and adjusts
the display lighting
intensity.
2 BATTERY switch Applies battery power
to the RSC, when set
to ON position.
3 VHF-FM display Displays the selected The selected preset
preset channel of the channel is displayed
VHF-FM radio (RT-246 with two numeric
only). characters.
Displays operating PT is 1lit on the dis-
mode characters. play when the VHF-FM ra-
dio is operating in the
nonsecure voice mode.
PT blinks ON and OFF
when the system is in
COMSEC OVERRIDE mode.
CALL is lit on the dis-
play when the VHF-FM
radic is receiving a
signal.
MNL is lit on the dis-
play when RT-524 is used
as the VHF-FM radio for
the Radio System.
4 HF display Displays any one of The selected frequency

4-16 Change 1

280,000 available HF
channel frequencies.

Displays operating mode
characters.

displayed with six nu-
meric characters.

U is 1lit on the display
when the HF radio is op-
erating in the upper
sideband mode.

L is lit on the dis-
play when the HF radio
is operating in the
lower sideband mode.



Figure 4-4
reference
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Table 4-4. RSC Controls, Indicators, and Connectors-Continued

Name

Function

Indication

4-Cont

STATUS display

Displays fault indica-
tions for the Radio

System.

SQL is lit on the dis-
play when the squelch
mode of operation is
selected for the HF
radio.

PT is 1lit on the display
when the HF radio is op-
erating in the non-
secure voice mode.

PT blinks ON and OFF
when the system is in
COMSEC OVERRIDE mode.

CALL is lit on the dis-
play when the HF radio
is receiving a signal.

ntr =2 (4) is lit on
the display when the two
or four transmitter mode
is selected.

SEC oN (oFF) is 1lit on
the display when the
COMSEC OVERRIDE mode is
selected.

OPEN CABLE is 1lit on the
display when data from
the SDU has been inter-
rupted for more than 125
microseconds.

FAULT is lit on the dis-
play when the rf output
power from any radio set
has dropped 3 dB below
the specified power rat-
ing.

LOW BTRY is 1lit on the
display when the battery
voltage in the RSC is
less than +11 Vdc.
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Table 4-4, RSC Controls, Indicators, and Connectors-Continued
Figure 4-4
reference Name Function Indication
6 OPEN CABLE indicator Provides visual open Indicator is lit when
cable indication which data from the SDU has
is obvious to the oper- | been interrupted for
ator under all condi- more than 125 microsec=-
tions of day or night onds.
outside lighting.
7 UHF AM display Displays any one of
7000 available UHF
channel frequencies.
Displays operating mode | PT is 1it on the display
characters. when the UHF-AM radio is
operating in the non-
secure voice mode.
PT blinks ON and OFF
when the system is in
COMSEC OVERRIDE mode.
DF is 1lit on the display
when the UHF-AM radio is
operating in the direc-
tion finding mode.
GD is 1it on the display
when the UHF-AM radio is
operating in the guard
receiver mode.
SQL is 1lit on the dis-
play when the UHF-AM ra-
dico is operating in the
squelch mode.
CALL is lit on the dis-
play when the UHF-AM ra-
dio is receiving a sig-
nal.
8 VHF-AM display Displays any one of
1360 available VHF
channel frequencies.
Displays operating mode | PT is lit on the display
characters. when the VHF-AM radio is
operating in the non-
secure voice mode.
4-18 Change 1
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Table 4-4. RSC Controls, Indicators, and Connectors-Continued
Figure 4-4
reference Name Function Indication
8-Cont PT blinks ON and OFF
when the system is in
COMSEC OVERRIDE mode.
DF is lit on the display
when the VHF-AM radio is
operating in the direc-
tion finding mode.
GD is lit on the display
when the VHF-AM radio is
operating in the guard
receiver mode.
3QL is lit on the dis-
play when the VHF-AM ra-
dio is operating in the
squelch mode.
CALL is lit on the dis-
play when the VHF-AM ra-
dio is receiving a sig-
nal.
9 MUTE switch Selects the RSC speaker
muting function:
MUTE position - provides
automatic speaker muting
whenever a transmitter
is keyed or the keyline
is activated for inter-
communications.
ON position - bypasses
speaker muting circuit-
ry.
10 SPKR VOLUME control Turns the RSC speaker
OFF, and adjusts the
audio output level.
11 MSTR VOL control Controls the audio le-

(2 each)

vel from any combina-
tion of radio sets, and
intercom audio.
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Figure 4-4
reference

Table 4-~4,

Name

Function

RSC Controls, Indicators, and Connectors-Continued

Indication

4-20

12

13

(4 each)

(2 each)

Change 1

HANDSET connector

RADIO TRANSMIT
selector switch

Used to connect the
handset or headset to
the RSC.

Selects any of four
radios or the inter-
communications system
for transmit and
receive, or receive
only operation:

OFF position - allows
the operator to moni-
tor (receive only) com-
munications on the ra-
dio sets selected by
the keyboard; allows
the operator to select
1 oxr 5 minute back
lighting timeout.

IC position - allows
the RSC operators to
talk to each other
through the handsets/
headsets.

VHF-FM position - se-
lects the VHF-FM radio
set for transmit and
receive operation.

UHF-AM position - se-
lects the UHF-AM radio
set for transmit and
receive operation.

VHF-AM position - se-
lects the VHF-AM radio
set for transmit and
receive operation.

HF position - selects
the HF radio set for
transmit and receive
operation.
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Table 4-4. RSC Controls, Indicators, and Connectors-Continued
Figure 4-4
reference Name Function Indication
14 Keyboard Used to manually set

operating frequencies,
operating modes, and
preset channel frequen-
cies for the Radio Sys-
tem remote controllable
radios.

1 key - enters the num-
ber 1.

- Select COMSEC
enable

- Used with RADIO
TRANSMIT switch to
select 1 minute back
lighting mode.

2 key - enters the num-
ber 2.

~ Used with 2 or
4 transmitter mode.

3 key - enters the num-
ber 3.

4 key - enters the num-
ber 4.

- Used with 2 or
4 transmitter mode.

5
ACT key - enters the
number 5.

- Used with
RADIO TRANSMIT switch
to select 5 minute
back lighting mode.

- ACT function
is not used in this
system configuration.

6 key - enters the num-
ber 6.

Number 1 lights on se-
lected display.

Number 2 lights on se-
lected display.

Number 3 lights on se-
lected display.

Number 4 lights on se-
lected display.

Number 5 lights on se-
lected display.

Number 6 lights on se-
lected display.

Change 1
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Table 4-4.

Figure 4-4
reference

Name

Function

RSC Controls, Indicators, and Connectors-Continued

Indication

14-Cont

4-22 Change 1

7 key - enters the num-
ber 7.

8
TOD key - enters the
number 8. TOD function
is not used in this
system configuration.

9 key - enters the num-
ber 9.

0
PST key - 0 enters the
number 0.

- 0 Used with
COMSEC OVERRIDE mode.

- PST selects
preset mode of oper-
ation.

CLR

HWT key - is used to
clear (erase) errors
made while entering
data through the key-
board. HWT function
is not used in this
system configuration.

ENT key - Used at the
beginning or completion
of kevboard operations
to enter data or to
perform the following
functions:

Stops blinking display
and enters displayed
data into selected ra-
dio.

Number
lected

Number
lected

Number
lected

Number

7 lights on se-
display.

8 lights on se-
display.

9 lights on se-
display.

0 lights on

selected display. P-
(preset) or LP- (load
preset) lights on the

VHF -AM

or UHF-AM display

when the preset mode of
operation is selected
for VHF/UHF-AM radio.

Removes the last display
indication entered
through the keyboard.

Displayed data stops
blinking.



TO 31R2-2GRC206-2

Table 4-4. RSC Controls, Indicators, and Connectors-Continued
Figure 4-4
reference Name Function Indication
14-Cont Displays a preset fre-

quency stored in the
VHF-AM or UHF-AM ra-
dio.

Tunes the selected HF,
VHF-AM or UHF-AM radic
to the frequency enter-
ed through the key-
board.

HF key - selects output
audio from the HF radio
to be applied to the
handset/headset and RSC
speaker.

VHF

FM key - selects
output audio from the
VHF-FM radio to be
applied to the handset/
headset and RSC
speaker.

VHF

AM  key - selects
output audio from the
VHF-AM radio to be
applied to the handset/
headset and RSC
speaker.

UHF

AM key - selects out-
put audio from UHF-AM
radio to be applied to
the handset/headset
and RSC speaker.

IC key - selects inter-
communications audio

to be applied to the
handset/headset and RSC
speaker.

Displays operating fre-
quency of selected pre-
set channel when the
VHF-AM or UHF-AM radio
is in the preset mode
and the ENT key is de-
pressed.

Operating frequency is
displayed on the HF,
VHF-AM or UHI'~AM dis-

play.

Change 1
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Figure 4-4
reference

Table 4-4.

Name

Function

RSC Controls, Indicators, and Connectors-Continued

Indication

14-Cont

4-22.2

Change 1

OPER

< key - applies
entries from the key-
board to the radio set
selected by the RSC
lefthand RADIO TRANSMIT
selector switch.

When depressed,
frequency of selected
display goes blank.
All selected operating
modes are displayed.



Figure 4-4
reference

Table 4-4.

Name

Function

TO 31R2-2GRC206-2

RSC Controls, Indicators, and Connectors-Continued

Indication

14~Cont

15

16

(5 each)

DATA/HANDSET
connector

VOL controls

OPER

+ key - applies entries
from the keyboard to
the radio set selected
by the RSC righthand
RADIO TRANSMIT selector
switch.

USB key - selects the
upper sideband mode of
operation for the HF
radio.

LSB key - selects the
lower sideband mode of
operation for the HF
radio.

SQL key - selects the
squelch mode of opera-
tion for the HF, VHF~
AM, and UHF-AM radios.

GD key - selects the
guard receiver mode of
operation for the UHF-
AM or VHF-AM radio.

DF

TONE key - selects the
direction finding tone
mode of operation for
the VHF-AM or UHF-AM
radio sets.

SPKR key = selects the
RSC speaker operation.

Used to connect the AN/
PSC-2 Digital Communi-
cations Terminal (DCT)
to the RSC.

Permits independent
level (volume) adjust-
ment of receive audio
routed to the RSC
HANDSET connector and
speaker from each radio
set.

When depressed, frequen-
cy of selected display
goes blank. All selected
operating modes are dis-
played.

U lights on the HF dis-
play when the upper side-
band mode is selected.

L lights on the HF dis-
play when the lower
sideband mode is selec-
ted.

SQL lights on the selec-
ted HF, VHF-AM or UHF-AM
display when the squelch
mode is selected.

GD lights on the UHF-AM
or VHF-AM display when

the guard receiver mode
is selected.

DF lights on the selec-
ted VHF-AM or UHF-AM
display when the direc-
tion finding mode is
selected. Also a momen-
tary 1000 hertz tone is
audible at the handset/
headset and RSC speaker.
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Figure 4-5. Signal Distribution Unit (SDU) Controls and Connectors
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Table 4-5. 8SDU Controls and Connectors
Figure 4-5
reference Name Function Indication

1 RSC-1 J1 connector Used to connect fiber
optic cable W9, W10 or
Will.

2 RSC-2 J2 connector Used to connect fiber
optic cable W9, W10 or
Wiil.

3 VHF-AM J6 connector Used to connect audio
cable 4W12.

4 VHF-FM J3 connector Used to connect audio
cable 4W17.

5 HF J5 connector Used to connect audio
cable 4W11.

6 AM-1780 J4 connector Used to connect audio
cable W12; used with
the M-113 vehicle in-
terface only.

7 UHF-AM J7 connector Used to connect audio
cable 4W12.

8 HF J10 connector Used to connect control
cable 4W9.

9 PWR-RESET/OFF switch Provides ON/OFF switch-
ing and voltage over-
load protection for +28
Vdc applied to the SDU.

10 PDU J14 connector Used to connect power
cable 4W4.

11 UHF-AM J13 connector Used to connect control
cable 4W13.

12 VHF-AM J12 connector Used to connect control
cable 4W13.

13 VHF-FM J11 connector Used to connect control
cable 4W15.

14 RSC-1 J8 connector Used to connect power
cable W3.

15 RSC-1 J9 connector Used to connect power

cable W3.
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Figure 4-6. Power Switchboard Controls and Indicators
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Table 4-6. Power Switchbord Controls, Indicators, and Connectors
Figure 4-6
reference Name Function Indication

1 PWR-RESET/OFF switch Provides ON/OFF switch- | POWER indicator lamp
ing and voltage over- (item 3) lights when the
load protection for switch is set to PWR po-
primary power input sition.
to the power switch-
board.

2 AUX M/G/VEHICLE/ Selects any one of

VEHICLE OVERRIDE three primary input
switch power positions:
AUX M/G position =- pri-
mary input power is
supplied from an auxi-
liary motor generator.
VEHICLE position - pri-
mary input power is
supplied from the vehi-
cle (M-151 or M-113)
electrical system.
VEHICLE OVERRIDE posi- VEHICLE OVERRIDE indica-
tion - primary input tor lamp (item 4) lights
power is supplied from |when the switch is set
the vehicle (M-151 or to VEHICLE OVERRIDE po-
M-113) battery. sition.

3 POWER indicator Visually indicates Lights when PWR switch

(green lens) whether power to the (item 1) is in PWR po-
power switchboard is sition.
turned on or off.

4 VEHICLE OVERRIDE Provides visual indi- Lights when power selec-
indicator (amber cation to warn opera- tor switch (ditem 2) is
lens) tor that the Radio set to VEHICLE OVERRIDE

System is being power- position.
ed by the vehicle
battery.

5 INPUT POWER meter Monitors input voltage Meter reading indicates
to the power switch- magnitude of dc input
board. voltage.

6 AUXILIARY 28 VDC Provides interconnect

binding post points for miscellane-
(3 pair) ous 28 volt operated
accessories.,

4-27



TO 31R2-2GRC206-2

Table 4-6. Power Switchboard Controls, Indicators, and Connectors-Continued

Figure 4-6
reference Name Function Indication
7 AUXILIARY 28 VDC J3 Provides reserve no-
connector break-power from the
vehicle battery; this
connector will not be
used in this Radio Sys-
tem configuration.
8 AUXILIARY 28 VDC J1 Provides +28 Vdc for
and J2 connectors auxiliary equipment.
9 AUXILIARY RESET/OFF Provides overload pro-
switch tection and power on/
off switching for con-
nectors J1 and J2 (item
8).
10 AUXILIARY 28 VDC Provides overload pro-
RESET/OFF switch tection and power on/
off switching for bind-
ing post (item 6).
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Figure 4-7. VHF BITE Panel Connectors
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Table 4-7. VHF BITE Panel Connectors

Figure 4-7
reference Name Function Indication

1 AS-1729 J1 connector Used to connect antenna
cable W7.

2 VHF FM J2 connector Used to connect antenna
cable 4W16.

3 SDU J3 connector Used to connect control
cable 4W15B.

4 KY-57 J5 connector Used to connect cable
4W18 during secure
voice operation; used
on Radio Communication
System AN/GRC-206(V)1
only.

5 VHF FM J4 connector Used to connect cable
4W19.

4-10. OPERATING INSTRUCTIONS. The following subparagraphs provides general proce-
dures for operating the Radio System. If detailed operating procedures are requir-
ed, refer to TO 31R2-2GRC206-1. Starting, warm-up or adjustment procedures for the
vehicle (M-151 or M-113) power generating system, or the auxiliary motor generator
are not contained in this manual. Refer to TO 35C2-3-388-1 for operating proce-
dures on the auxiliary motor generator, and TM 9-2320-218-10 and TM 9-2300-257-10
for operating procedures on the M-151 and M-113 vehicle, respectively.

a. Turn-On Procedures. To turn-on the Radio System proceed as follows:

(1) Refer to figure FO-7 and verify cable connections are secure and properly
connected for desired Radio System configuration. Also check equipment
(Radio System, auxiliary motor generator, NVIS antenna) during fixed sta-
tion operations.

(2) Start primary power source (vehicle engine, motor generator). Refer to
equipment manuals for starting, warm-up and adjustment procedures. Adjust

power source to supply +28 Vdc to the power switchboard.

(3) On the power switchboard, rotate AUG M/G - VEHICLE - VEHICLE OVERRIDE
switch to the position applicable to primary power source.

(4) Set PWR-RESET/OFF circuit breaker on power switchboard to PWR position.
POWER indicator lamp will light.

(5) On the HF radio perform the following steps:
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(a) On the AM-7148, rotate MONITOR TEST selector switch to SYSTEM STATUS
position. SYSTEM STATUS position for normal operation, MODULE TEST
position selects AM-7148 module (assembly) test mode.

{b) Rotate AM-7148, 50 OHM/ANTENNA TERM selector switch to ANTENNA TERM
position. 50 OHM position if connected to a dummy load.

(¢) Rotate RT-1444, SQL/VOL control three-fourths (3/4) turn clockwise.

(d) Set AM-7148, POWER RESET/OFF circuit breaker to RESET position. MONITOR
TEST indicator should show a momentary 8, then 0, then blank.

(6) On VHF-FM radio (RT-246/VRC or RT-524/VRC) perform the following steps:
(a) Rotate POWER selector switch to HIGH position. On RT-246, rotate POWER
switch to REMOTE position if preset channel selection will be accom-
plished using RSC.
(b) Rotate BAND selector switch to A or B position. On RT-246, rotate BAND

switch to AUTO position if preset channel selection will be accomplished
using RSC.

NOTE

Prior to using the RSC to select a VHF-FM preset channel frequency, the
preset channel frequencies must be manually loaded into RT-246.

(c) Rotate SQUELCH selector switch to any OFF position or to any desired
squelch (OLD/NEW) position.

(d) On RT-524, rotate SPEAKER switch to OFF position.
(e) Rotate VOLUME control fully clockwise.
(7) Set PWR-RESET/OFF circuit breaker on SDU to RESET position.
(8) On each VHF/UHF-AM radio set perform the following steps:
(a) On the AM-7176, set PWR/OFF circuit breaker to PWR position.
(b) On the AM-7176, set BYPASS/PA switch to one of the following positions:

1 Set to PA position to operate radio set in 30 watt power mode. FAULT
lamp on AM-7176 should not be 1lit.

2 Set to BYPASS position, to operate radio set in 10 watt power mode.
FAULT lamp on AM-7176 should be lit.

b. Operating Procedures. Refer to figure 4-4 and table 4-4. The following
procedures provide instructions to operate the Radio System using the RSC. Opera-
ting procedures for local or remotely deployed RSCs are identical; the only addi-
tional requirement for the remotely deployed RSC is to set BATTERY-ON/OFF switch to I
ON position.
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CAUTION

Avoid exposing the Radio Set Control LCD display to bright sunlight for
long periods of time. Excessive exposure to sunlight will cause the in-
dicators to white out. Should white out occur, shade the display until
condition disappears.

NOTE
To simplify keyboard operations, always depress and release the appropriate
OPER key to begin an entry procedure, and the ENT key to end the procedure,
or before rotating the RADIO TRANSMIT switch to another position.

(1) HF Radio Set Operation. To operate the HF radio set via the RSC, proceed

as follows:

4-32

(a) Rotate RADIO TRANSMIT selector switch to HF position.

¢ CAUTION

After entering a frequency, always allow antenna tuner to complete tuning
cycle (five seconds maximum), before changing or entering a new frequency.

(b) To enter operating frequency, depress and release keys as follows: OPER

key; six number keys (desired frequency digits is sequential order);
then ENT key.

NOTE
CLR key clears (erases) displayed frequency one digit at a time, beginning

with last digit entered. To change entire frequency, repeat frequency en-
try procedure.

(¢c) To select upper or lower sideband, depress and release keys as follows:
OPER key; USB or LSB key; then ENT key. Display shows U for upper or L
for lower sideband.

(d) To enable squelch, depress and release keys as follows: OPER key; SQL
key; then ENT key. Repeat procedure to disable squelch.

NOTE
Squelch mode must be enabled during secure voice operation.
(e) Rotate SQL/VOL centrol on RT-1444 to adjust for desired squelch level.

(f) Refer to figure 4-4 and table 4-4 for additional RSC control and indica-
tor functions associated with selecting radioc set audio at the RSC.

(g) To select COMSEC OVERRIDE depress and release keys as follows: OPER
key; 2 key; then ENT key. HF display shows SEC oN (oFF). Press 1 key
for COMSEC SCENARIO ON or 0 key for COMSEC OFF (OVERRIDE). Press ENT
key.

Change 1
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(h) The COMSEC OVERRIDE option differs from the standard power up COMSEC
SCENARIO.

(1) Both RSC's back lighting will be lit for 5 minutes.
(2) On both RSC's, all PT indicators will blink on and off for 5 minutes.

(3) 5 minutes after COMSEC OVERRIDE has been selected, the system returns
to the standard power up COMSEC SCENARIO.

(2) VHF-FM Radio Operation. The RSC is capable of providing keyline and audio
interface for RT-246 or RT-524. 1In addition, the RSC provides the capability to
select any one of ten preset channel frequencies manually set into RT-246. To
select RT-246 preset channel frequencies using the RSC, proceed as follows:

(a) Rotate RADIO TRANSMIT select switch to VHF-FM position.

NOTE

Prior to using the RSC to select a VHF-FM preset frequency, preset channel
frequencies must be manually loaded into the RT-246.

(b) To select preset channel frequencies, depress and release keys as fol-

lows: OPER key; number keys (desired preset channel number); then ENT
key.

(¢) Refer to figure 4-4 and table 4-4 for control and indicator functions
associated with selecting radio set audio at the RSC.

(3) VHF/UHF-AM Radio Set Operation. To operate the VHF-AM or UHF-AM radio set
via the RSC, proceed as follows:

NOTE

VHF-AM radio set frequencies must be between 116.000 and 149.975 MHz. UHF-
AM radio set frequencies must be between 225.000 and 399.975 MH=z.

(a) Rotate RADIO TRANSMIT selector switch to the VHF-AM or UHF-AM position.
(b) To enter an operating frequency, depress and release keys as follows:
OPER key; five number keys (first five digits of desired frequency in
sequential order); then ENT key.
NOTE

The sixth number of any frequency will always be 0 or 5. If the fifth
number is 2 or 7, the sixth number will be 5. If the fifth number is
5 or 0, the sixth number will be 0. This is an automatic function of
the radio set.
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(¢c) To load preset channel frequencies, depress and release keys as follows:
OPER key; five number keys (first five digits of desired frequency in
sequential order); PST key; number key (digit of preset channel assigned
to the frequency); then ENT key. Repeat these procedures to load each
of the eight (1 through 8) preset channels.

(d) To select preset channel frequencies, depress and release keys as fol-
lows: OPER key; PST key; then the number key (digit of desired preset
channel); then ENT key.

(e) To display the frequency of a selected preset channel, depress and re-
lease ENT key.

(f) To select direction finding (DF) mode, depress and release keys as fol-
lows: OPER key, DF TONE key; then ENT key. Repeat procedure to dis-
able direction finding mode.

NOTE

During DF mode operation, receive functions are disabled.

(g) To select squelch (SQL) mode, depress and release keys as follows: OPER
key; SQL key, then ENT key. Repeat procedure to disable squelch mode.

NOTE
Squelch mode must be enabled during secure voice operation.

(h) To select guard mode depress and release keys as follows: OPER key; GD
key; then ENT key. Repeat procedure to disable guard mode.

(i) Refer to figure 4-4 and table 4-4 for control and indicator functions
associated with selecting radio set audio at the RSC.

(4) 2 or 4 Transmitter Operation. To operate the system in 2 or 4 transmitter
mode, proceed as follows:

(a) Rotate RADIO TRANSMIT selector switch to the HF position.
(b) Press OPER key; 0 key; then ENT key. HF display shows n tr = 2 (4).
(¢) Press 2 key or 4 key to desired transmit operation, then ENT key.
NOTE
The 2 transmitter mode is automatically selected upon power up.

(5) 1 or 5 minute backlighting mode. To select the 1 or 5 minute backlight
mode, proceed as follows:

NOTE

The RSC is powered up in the 1 minute backlight mode.
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(a) Rotate RADIO TRANSMIT selector switch to the OFF position.

(b) Press OPER key; 5/ACT key then ENT key.

(c) 5 minute backlight mode is now selected for that particular RSC.

(d) To select 1 minute backlight mode, press OPER key; 1 key then ENT key.
(e) 1 minute backlight mode is now selected for that particular RSC.

c. Shutdown Procedures. Normal shutdown procedures for the Radio System are as
follows:

(1) Set POWER ON/OFF circuit breaker on VHF/UHF-AM radio set to OFF position.
On Radio Communication System AN/GRC-206(V)1l, set associated COMSEC equip-
ment mount POWER ON/OFF switch to OFF position, if enabled.

(2) Set PWR RESET/OFF circuit breaker on SDU to OFF position.

(3) Set POWER selector switch on VHF-FM radio set to OFF position. On Radio
Communication System AN/GRC-206(V)1, set associated COMSEC equipment mount
POWER ON/OFF switch to OFF position, if enabled.

(4) Set POWER RESET/OFF circuit breaker on HF radio to OFF position. Rotate
SQL/VOL control on RT-1444 fully counterclockwise. On Radio Communication
System AN/GRG-206(V)1, set associated COMSEC POWER ON/OFF switch to OFF
position, if enabled.

(5) Set PWR RESET/OFF circuit breaker on power switchboard to OFF position.

(6) Set BATTERY-ON/OFF switch on RSC to OFF position.

(7) Turn off power at primary power source.

d. Emergency Operation. The following subparagraphs provide the procedures

necessary to bypass the RSC/SDU interface and operate either RF subsystem via its'
front panel controls. Refer to figure FO-7 to aid in making cable connections.

(1) Local Operation of HF Radio. To operate the HF radio set via its front
panel controls, proceed as follows:

(a) Set POWER RESET/OFF circuit breaker on HF radio set to OFF. Also turn
off power to associated COMSEC equipment; Radio Communication System
AN/GRC-206(V)1 only.

(b) Disconnect cables 4W9 (P2 and P3) and 4W1ll (P2) from HF radio.
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(¢) Connect handset to RT-1444 AUDIO connector, turn power on and perform

normal HF radio operating procedures.

(d) For secure voice operation, connect 4W10 between RT-1444 AUDIO and KY-65

RADIO connectors, and connect handset to KY-65 AUDIO connector. Perform
normal HF radio operating procedures.

(2) Local Operation of VHF-FM Radio. To operate the VHF-FM radio via its'
front panel controls, proceed as follows:

(a)

(b)

(c)

(d)

(e)

Set POWER selector switch on VHF-FM radio to OFF position.

Disconnect cable 4W15 (P2) from VHF-FM radio REMOTE connector (RT-246
only). Also disconnect 4W19 (P2) or 4W17 (P2) from VHF-FM radio
RETRANSMIT R/W connector.

Disconnect cable 4W19 (P3) from VHF-FM radio X-MODE connector. Replace
X-MODE connector cover.

Connect handset to RETRANSMIT R/W connector on VHF-FM radio, turn power
on and perform normal VHF-FM radio operating procedures.

For secure voice operation, refer to TO 31R2-2VRC-221. (Special equip-
ment is required to operate in the secure voice mode.)

(3) Local Operation of VHF/UHF-AM Radio. To operate the VHF-AM or UHF-AM
radio set via its' front panel controls, proceed as follows:

(a)
(b)

(c)

(d)

Set PWR/OFF switch on VHF/UHF-AM radio set to OFF positiomn.

Disconnect cable 4W13 (P2) from VHF/UHF-AM radio set REMOTE connector

and cable 4W12 (P2) or 4W1l4 (P2) from VHF/UHF-AM radio set AUDIO connec-
tor. .

Connect handset to VHF/UHF-AM radio set AUDIO connector, turn power on
and perform normal VHF/UHF-AM radio set operating procedures.

For secure voice operation, connect 4W14 between VHF/UHF-AM radio set
AUDIO connector and the KY-57 RADIO connector, disconnect 4W12 (P2) and
connect handset to KY-57 AUDIO connector. Perform normal VHF/UHF-AM
radio set operating procedures.

4-11.

Section II. FUNCTIONAL SYSTEM OPERATION

GENERAL. This section contains a brief functional block diagram description

of the Radio System. The discussion is based upon figure 4-8. To supplement the
information in this section, refer to chapter 1. Figure 1-3 shows the Radio System
component locations, and table 1-4 lists the capabilities and limitations of the

equipment.

Table 1-5 lists the equipment supplied with the Radio System and gives

brief information on the equipment function.
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4-12. RADIO SYSTEM FUNCTIONAL DESCRIPTION. The Radio System consists of the fol-
lowing equipment: A power switchboard which selects and distributes primary power
for use by Radio System components; a signal distribution unit (SDU) which proces-
ses and controls the flow of information between the radio sets and the radio set
controls; two radio set controls (RSCs) which provide operator interface and con-
trol of the entire Radio System; and four radio sets (and associated antennas)
which provide receive and transmit capabilities in three communication bands (HF,
VHF, and UHF). In addition, voice ciphering equipment may be connected in the
audio path of either radio set to provide secure voice operation of the associated
radio set. The following paragraphs provide a functional description of the Radio
System major components.

NOTE

The capability for secure voice operation is available on Radio Communi-
cation System AN/GRC-206(V)1 only.

a. Power Distribution. Primary power for the electronic equipment in the Radio
System is generated by one of two supplies. One is the vehicle power generating
system and the other is a gasoline engine generator. Primary power is routed to
the power switchboard via two separate power cables. At the power switchboard,
source power is selected and conditioned for distribution. The conditioned power
is distributed via a power junction unit which is hard mounted to the rear of the
power switchboard mount. Separate power cables from the power junction unit (PJU)
distributes the conditioned +28 Vdc power to each LRU installed in the equipment
mounting rack.

b. RSC-SDU Interface. Control of the entire Radio System (in the normal mode of
operation) is accomplished via the RSC-SDU interface which consists of the signal
distribution unit (SDU), fiber optic (F/0) cables, and one or two radioc set con-
trols (RSCs). Two RSC's are supplied with each Radio System to provide audio and
control input-output capabilities in either of the following configurations: one
operator at either or both RSC's; or two operators at either or both RSC's.

(1) Transmit Operation. During transmit operation, digitized audio and con-
trol information for the selected rf subsystem is routed from the RSC to the SDU
via the transmit (XMT) line of the F/0O cable. The information received by the SDU
is decoded and processed for output to the selected rf subsystem as conventional
control and audio signals. The control and audio signals are routed from the SDU
to the appropriate radio set via separate control and audio cables.

(2) Receive Operation. During receive operation, audio signals from the re-
ceiving radio set is routed to the SDU. The audio signal received by the SDU is
digitized and coded for output to the RSC. The coded information is routed from
the SDU to the RSC via the receive (RCV) line of the F/0O cable. The information
received by the RSC is decoded and routed to the appropriate front panel audio
connector, display or fault indicator.

c. HF Radio Set Operation. The HF radio set is composed of two major compo-
nents; Receiver-Transmitter RT-1444/URC (RT-1444), and Amplifier-Coupler AM-7148/
GRC-206 (AM-7148). The HF radio set provides HF-SSB communications between 2.0 to
29.999 MHz and operates on any one of 280,000 frequency channels. The RT-1444/URC
is a modified RT-1209/URC. The RT-1444 provides rf drive, frequency selection,
operating mode selection, and power on/off control. The AM-7148 basically provides
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amplification for HF transmission signals and automatic tuning of the installed
antenna to impedance match the 50 ohm resistive output of the power amplifier. The
AM-7148 also provides fault sensing with a display circuit to visually indicate the
unit/assemblies causing failures.

(1) Transmit Operation. Transmit operation is started by a PTT signal that
originates from the handset. During transmit operation, the audio and PTT signal
from the SDU (KY-65 during secure voice transmissions) is routed to the front panel
AUDIO connector on the RT-1444., The RT-1444 produces an HF-SSB drive input up to
157 milliwatts. This drive is amplified to a peak power of 150 watts by amplifiers
within the AM-7148. This rf signal is coupled to the antenna through the low pass
filter assembly to the antenna tuner assembly. A discriminator assembly circuits
provide dc analog signals to a control logic assembly that controls antenna tuning
sequence and impedance matching to the antenna. These dc analog signals are devel-
oped from magnitude and phase angle relationships of the rf voltage and current
monitors.

NOTE

If any fault is detected in the HF radio set a visual fault indication
and audible alarm (intermittent two tone signal) will be present at the
RSC.

(2) Receive Operation. The radio subsystem is in the receive mode at any time
the PTIT signal is not present. During receive operation the T/R relay in the low
pass filter assembly is in the receive position and signals at the antenna are
coupled to the RT-1444 through the antenna tuner assembly. The RT-1444 demodulates
the RCV rf and converts it to RCV audio. The RCV audio is applied to an audio fil-
ter to the audio amplifier circuitry. This amplified audio is routed to the front
panel AUDIO connector. The RCV audio is routed from the RT=-1444 to the SDU (KY-65
during secure voice reception) for output to the RSC and to the front panel of the
AM-7148 for application to the local speaker.

d. VHF-FM Radio Set Operation. RT-246/VRC or RT-524/VRC is used to provide VHF-
FM communications between 30.00 to 75.95 MHz and operates on any one of 920 fre-
quency channels. The receive and transmit audio paths are identical from both
receiver-transmitters. A VHF-FM detect circuit is used to sense the type VHF-FM
radio installed in the Radio System. This signal is used by the RSC-SDU interface
to provide the appropriate RSC display and control functions during VHF-FM
operations.

(1) Transmit Operation. During transmit operation, XMT audio signals are
routed from the SDU (VHF BITE during secure voice operation) and applied to the
front panel RETRANSMIT R/W connector. The XMT rf from the receiver-transmitter
(RT) is routed to the VHF BITE panel which monitors the RTs rf output power for
losses greater than 3 dB. The XMT rf is then routed to the VHF-FM antenna.

NOTE

If the rf output from the transmitter drops below a specified level, a
fault indication will be present at the RSC.
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(2) Receive Operation. During receive operation, the RCV rf is routed from
the antenna through the VHF BITE panel to the RT. During nonsecure voice opera-
tion, the RCV audio signal from the RT is routed to the SDU. During secure voice
operation, the RCV audio signal from the RT is routed through the VHF BITE and
applied to voice ciphering equipment (KY-57), then routed to the SDU.

e. VHF/UHF-AM Radio Set Operation. Radio set AN/VRC-83(V)1 is used to provide
VHF/UHF-AM communications for the Radio System. The VHF-AM radio set provides com-
munications between 116.000 to 149.975 MHz and operates on any one of 1360 frequen-
cy channels. The UHF-AM radio set provides communications between 225.000 to
399.975 MHz and operates on any one of 7000 frequency channels. The UHF-AM radio
set is also capable of guard receiver operation at the input frequency of 243.000
MHz. Refer to TO 31R2-2VRC83-2 for the detail description of radio set AN/VRG-
83(V)1l. The receive and transmit signal paths are similar for both AN/VRC-83(V)1
applications in the Radio System, therefore only one description is given.

(1) Transmit Operation. During transmit operation, XMT audio signals are
routed from the SDU (KY-57, during secure voice operation) and applied to the RT-
1319 AUDIO connector. The XMT rf from the RT-1319 is applied to the AM-7176 which
is capable of amplifying the rf to 30 watts when its front panel switch is in the
PA position. Regardless to the selected rf power output, the XMT rf is routed from
the AM-7176 and applied to the appropriate (UHF or VHF) port on the UHF/VHF
antenna.

NOTE

If the rf output from the transmitter drops below a specified level, a
fault indication will be present at the RSC.

(2) Receive Operation. During receive operation, the RCV rf is routed from
the associated UHF/VHF antenna port and applied to AM-7176 ANT connector. The RCV
rf is then routed from the AM-7176 to the RT-1319 ANT connector. Internal to the
RT-1319, the intelligence is removed from the rf signal and routed from the RT-1319
AUDIO connector as RCV audio. The RCV audio is then routed to the SDU (KY-57 dur-
ing secure voice receptions).
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Section III. FUNCTICONAL OPERATION OF ELECTRONIC CIRCUITS

4-13. SCOPE. This section describes the operation of electronic components that are
unique to the Radio System. Electronic circuit described are; the power switch-
board, SDU, RSC, VHF BITE panel, amplifier-coupler AM-7148, and the RT-1209 remote
control module. Descriptions of electronic circuits within other components (AN/
VRC-83(V)1l, RT-524/RT-246, RT-1209/URC) of the Radio System are contained in the
related technical manuals listed in Chapter 1. (Except for the remote control
module, which is described in this Section, the theory of operation for an unmodi-
fied RT-1209/URC and the RT-1444/URC receiver-exciter is the same.)

4-14. POWER SWITCHBOARD CIRCUITS. The power switchboard contains the circuitry
necessary to provide protection against transient voltage spikes and overvoltage
conditions. In addition it provides isolation between input voltages from two
separate power sources. See figure F0-11 for schematic diagram of power switch-
board SB-4151.

a. Input Power. Input power to the power switchboard is +22.5 to +30.0 Vdc and
is supplied by the vehicle electrical system, or an auxiliary motor generator.
Connection to the power switchboard is via input power connectors J4 and J5. Power
selector switch S1 is used to select input power from either of the two sources.
Power selected by S1 is applied to CB1l and CR1, which provides protection against
reversed polarity, sustained overvoltage (>36V) and turns power to Radio System
components on or off. When CBl is reset and a functioning power source is selected
by S1, power lamp DS1 (green lens) lights and the input voltage level is indicated
on meter M1. CR2 and CR3 are steering diodes which provide isolation between input
voltage sources and act as fuses for loads connected to J3. CR5 provides overcur-
rent protection and transient suppression, it limits transient voltages to 51V
maximum. Power available at the accessory connectors (J1 and J2) and binding post
is controlled by CB2, CB3, and S1.

b. Power Source Selection. Power source selection is accomplished with S1 and
K1. When S1 is in AUX MOTOR GEN position, K1 is deenergized. Input voltage from
connector J5 is routed to connector J6. When S1 is in VEHICLE position, K1 is
controlled by the RUN/RUN# input at J4-D. When RUN is present at J4-D, K1 coil is
energized making contact Al-A2. Input voltage from connector J4 is routed to con-
nector J6. When RUN# is present at J4-D, K1 coil is deenergized, making contact
A3-A4 which inhibits routing of vehicle power. When S1 is in the VEHICLE OVERRIDE
position, K1 coil is energized making contact Al-A2. Input voltage from connector
J4 is routed to connector J6. In this position, vehicle override lamp DS2 (amber
lens) lights to indicate that power to the Radio System is being supported by the
vehicles battery.

4-15. SDU FUNCTIONAL OPERATION. The SDU is designed around a microprocessor. The
processor architecture is defined to include bidirectiomal I/0 ports, RAM, and ROM.
All control/monitor/command functions pass through the microprocessor. All audio
routing, multiplexing, and demultiplexing is accomplished by hardwired discrete
logic operations under microprocessor control. The SDU (microprocessor) accomplish-
es its tasks via two operating modes.

a. SDU Initilization Mode. When power is enabled to the SDU circuits, the mi-
croprocessor enters an initialization mode. During this mode, all transmit key
lines are disabled, all delays are established, and a valid control word is sent to
each subsystem (radio set). This control word prevents any problems that may re-
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sult from a false control word being applied to a radio subsystem. Upon completion
of the initialization functions, the SDU transfers to the run mode (run state).

b. SDU Run State. The SDU run state consists of a continuous series of func-
tions that are subsets of the run state. The SDU recognizes the following subsets
of the run state.

(1) Monitor Status. During monitor status, the microprocessor collects data
concerning the electrical and physical configuration/status of the total Radio
System. Monitor status contains subset functions of: Built-in-Test Equipment
(BITE) status, clear/secure status of system, receiver status, and system configur-
ation.

(2) RSC Status/Data. The RSC supplies operational action data to the SDU via
the RSC status/data subset. This data is stored and executed by the microproces-
sor. RSC status/data contains subset functions of: bit error rate (BER) compensa-
tion replies, and radio select/control functions which consist of the following
subsets; key lines, transmit audio, frequency/channel commands, and mode informa-
tion.

(3) Link Maintenance and COMSEC Scenario. This run subset establishes the
real time contrel of the total Radio System. It controls operators and equipments
to eliminate possible compromising of the crypto devices or secure information
(AN/GRC-206(V)1), during transmission by the Radio Set. The scenario subset con-
sists of internal status, timing, user conflict resolution with subsets of system
conflicts, operator conflicts and a COMSEC OVERRIDE SCENARIO.

(4) SDU Data to the RSC. This subset of the run state supplies all system
status/data to the RSC for display/interface with the operator. This function
consists of the following subsets: entered commands, system status, and operating
frequencies.

(5) Subsystem Control Data. This subset includes all data supplied to the
Radio System subsystems. This function consists of: wvalid frequency control data,
and transmit key control.

(6) Signal Routing and Control. This subset consists of all internal SDU
routing scenarios. This function consists of: transmit audio, receive audio,
intercom audio, multiplex data link control, and command and control execution.

4-16. SDU CIRCUITS. Refer to figure F0-17. The SDU consists of audio interface
(1) CCA Al, audio interface (2) CCA A2, red interface CCA A3, black interface CCA
A4, CPU CCA A5, power supply CCA A6, motherboard CCA A7, fiber optic module A8,
fiber optic module A9, and a case assembly. Some integrated circuits (ICs) which
are used on several CCAs within the SDU are: universal asynchronous receiver/
transmitters (UARTs), universal synchronous asynchronous receiver/transmitters
(USARTs), contin-uously variable slope delta modulator/demodulator (CVSD conver-
ters), and analog multiplexers/demultiplexers (analog switches). These ICs will be
referenced throughout the SDU circuit discussion by their abbreviated form.

a. Audio Interface (1) Circuits. Audio interface (1) CCA Al provides interface
for RSC1 and RSC2 fiber optic links. It also provides audio routing for the VHF-AM
and UHF-AM subsystems, and contains timing circuits to clock on board CVSD conver-
ters and UARTs. Audio interface (1) circuits include two UARTs, four CVSD conver-
ters, five analog switches, a 3.2 MHz crystal oscillator, and various control,
filter and protection circuits. One UART is used to interface RSC1 and the other
UART is used to interface RSC2. These UARTs provide the necessary formatting and
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control for interfacing between the serial data required for fiber optic transmis-
sions and the parallel data required for circuitry internal to the SDU. The CVSD
converters are used to provide analog-to-digital (A/D) and digital-to-analog (D/A)
conversions of the UHF-AM and VHF-AM audio signals. In addition, two of the CVSD
converters provide D/A conversion of the digitized equivalent of the intercom ana-
log audio signal when a PSC-2 is operated from the DATA port of the RSC. The ana-
log switches form part of a switching matrix used to route audio, timing, and con-
trol signals to selected designations. Audio interface (1) also contains an inter-
communication (IC) circuit using an audio isolation transformer with balanced out-
put. This additional isolation is necessary because the IC audio line is routed
outside the Radio System to the VIC-1 intercom (M-113 vehicle only). All audio
signals and key lines for the five subsystems (HF, VHF-FM, VHF-AM, UHF-AM and IC)
are interfaced through connector J1. Connectors J2 and J3 provides the interface
for RSC2 and RSC1, respectively, via the associated fiber optic module.

b. Audio Interface (2) Circuits. Audio interface (2) CCA A2 provides subsystem
decoding and switch matrix control. It also provides audio routing for VHF-FM, HF-
SSB, and IC subsystems. Audio interface (2) circuits imclude a UART, a 4-to-16
line decoder, six CVSD converters, six analog switches, and various control, filter
and protection circuits. The UART is used to receive serial audio control data
from red interface CCA A3 and output eight parallel data lines: four of the data
lines are inputs to three 4-bit latches on this assembly and two 4-bit latches on
audio interface (1); the other four data lines are inputs to a 4-to-16 line decoder
which supplies clock signals for the latches on this assembly, and strobe signals
(strobe 1 and 2) to the latches on CCA Al. The output of the latches are used to
inhibit or control select lines of the analog switches. The six CVSD converters
are used for D/A and A/D conversion of the HF-SSB, VHF-FM, and IC subsystem audio
signals. In addition to supplying parallel data for switch matrix control the UART
outputs serial audio control data back to the red interface assembly for verifica-
tion and system {(software) status update.

¢. Red Interface Circuits. Red interface CCA A3 provides status monitoring and
control for the VHF-AM and UHF-AM subsystems. It also provides control and moni-
toring of data and audio routing to the RSCs and subsystems. Red interface cir-
cuits include a programmable peripheral interface, two 8-bit shift/storage regis-
ters, three USARTs, a 3-to-8 line decoder, and the necessary input/output (I/0)
circuits. The peripherial interface and USARTs are interfaced to the processor via
a bidirectional data port. The programmable peripheral interface is used to con-
tinuously monitor the status of the VHF-AM and UHF-AM subsystems and upon command
by the processor, provide frequency change, PTT, and data available inputs to those
subsystems. Status conditions monitored by the peripheral interface are BITE
fault, clear/secure indicate, squelch indicate and PTT indicate. Serial data from
the VHF-AM and UHF-~AM subsystems is input to an 8-bit shift/storage register (one
for each of the two subsystems). This serial data is accompanied by data clock and
data load inputs from the subsystem. The data clock input is used to clock the
serial data into the shift register, and the data load input (INTERRUPT 2, VHF-AM;
INTERRUPT 3, UHF-AM) informs the processor via a peripheral interface controller,
that data is available from the subsystem. The eight parallel data lines from the
shift register are connected to the bidirectional data port which is accessed by
both the programmable peripheral interface and the processor. The three USARTs are
used as peripherals for the processor. They provide ithe communication interface
between the processor and audio interface (1) and (2) CCAs. One USART outputs
serial audio control data to the UART on audio interface (2) CCA. This serial
audio control data is used by the UART for switch matrix control and subsystem
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decoding. The other two USARTs output serial operator command transmit data to the
UARTs on audio interface (1) CCA. As with the UARTs on audio interface (1) CCA,
one USART is used to provide data for RSC1l and the other provides data for RSC2.
This serial (RSCl or RSC2) operator command transmit data from the USART, provides
its associated UART (on CCA Al) with subsystem select data and the appropriate go-
no go command depending on subsystem status and Radio System configuration. A 3-
to-8 line decoder, under processor control, is used to enable the appropriate peri-
pheral (USART, 8-bit storage/shift register, or programmable peripheral interface)
for communication. Each USART has two interrupt lines which interface the proces-
sor via a peripheral interface controller located on the CPU CCA A5. These lines
(INTERRUPTS 0, 1, 5, 6, 7 and 9) inform the processor when its associated USART has
data available for output, or is available to receive data. No interrupts are
generated by the programmable peripheral interface since the VHF-AM and UHF-AM
subsystems provide their own data load signals (INTERRUPTS 2 and 3) to the proces-
sor, and data already latched into the peripheral interface is available to the
processor on request. All data/status signals received from the VHF-AM and UHF-AM
subsystems are input via comparators. VHF-AM and UHF-AM signals are outputted via
darlington drive circuits. This assembly also contains shunt regulators to provide
red power to requiring circuits.

d. Black Interface Circuits. Black interface CCA A4 provides status monitoring
and control for the HF-SSB and VHF-FM subsystems. Black interface circuits include
two programmable peripheral interfaces, a 512-bit electrically alterable ROM
(EAROM), an octal transceiver, a USART, and various timing and I/0 circuits. The
programmable peripheral interfaces and USART are interfaced to the processor via a
bidirectional data port. One peripheral interface is used to continuously monitor
the status of the HF-SSB and VHF-FM subsystems and upon command by the processor,
provide preset channel (CH1 - CH10) select data to the VHF-FM subsystem (subsystems
employing RT-246, only). Status conditions monitored by this peripheral interface
are; tune-in-progress (TIP), power amplifier BITE, VHF BITE, KY/KY #, and RT-246
detect. The octal transceiver consists of two 8-bit parallel I/0 ports and is used
as a bidirectional data bus between a programmable peripheral interface and an
EAROM. Together, these three devices assist the processor in performing command
and control functions on action data received from the RSC. These devices under
processor control, allow action data from the RSC to be temporarily stored, chang-
ed, or updated, while at the same time supplying the data back to the active RSC
for display and operator interface. Once the enter key is depressed on the active
RSC, the processor executes the enter command by updating the appropriate subsystem
and both RSC1 and RSC2 displays. A USART is used as the communication interface
for the HF-S3B subsystem. RT-1444 serial status information is transmitted to the
SDU front panel in complementary form for maximum noise immunity, and converted to
single-ended form by data I/0 circuits. The single-ended data words are fed to the
USART which flags (INTERRUPT 4) the processor indicating that data has been receiv-
ed from the subsystem for output to the processor. Once serviced by the processor,
the USART again flags (INTERRUPT 8) the processor indicating it is available to
receive data. The processor inputs control data to the USART via the bidirectional
bus. The USART then under control of the processor, outputs single-ended control
data to the data I/0 circuits. Timing circuits contained on this assembly generate
the RT-1444 clock signal for output by the data I/0 circuits. The data I/0 cir-
cuits converts the single-ended control data and associated clock signals to com-
plementary form for output to the subsystem.

e. CPU Circuits. CPU CCA A5 provides the means to control all functions of the
Radio System. The major functions controlled are; monitor of system status, audio
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routing, command and control, operator conflict resolution, communication security
scenario, bit error rate compensation, and multiplexer control. These functions
are controlled by the microprocessor resident on this CCA. CPU circuits include an
8-bit microprocessor (processor), two programmable interrupt controllers, three 3-
to-8 line decoders, four 4096 x 8-bit EPROMs, eight 1024 x 4-bit RAMs, a 4 MHz
oscillator, an octal buffer, and various gating and I/0 circuits. External timing
for the processor is provided by the 4 MHz oscillator which supplies an input fre-
quency twice the internal operating frequency of processor. The processor has in-
ternal clock generation and supplies a 2 MHz clock signal to the red and black in-
terface CCAs for system control. The processor has an 8-bit unidirectional address
bus and a bidirectional 8-bit data/address bus. The 8-bit (octal) buffer is used
to provide a high speed, high current interface between the processors 8-bit ad-
dress bus, select lines of the three decoders, and address select lines of the
EPROMs. The decoders are used to provide chip enable signals to the RAMs, EPROMs,
and interrupt controllers on this assembly, and to the peripheral interfaces and
UART on black interface CCA A4. Two programmable interrupt controllers are used to
process subsystem interrupt flags from the red and black interface assemblies, and
resolve interrupt priorities using programmable algorithms controlled by the pro-
cessor. Once interrupt priorities are established, the processor instructs the
interrupt controller to place its preprogrammed interrupt vector address of the
selected interrupt onto the data bus. The processor then communicates with the
selected devices via the bidirectional data bus. All data received from the selec-
ted device is verified by the processor against data stored in memory (EPROMs and
RAM). The EPROMs store preprogrammed data which includes all allowable operating
scenarios and system configurations, command and control instruction formats, and
data necessary to provide RSC to SDU bit error rate' (BER) compensation. The RAMs
provide storage of active or pending data when the Radio System is in use. This
data includes active operating configurations of the system, subsystem, and RSCs.
An octal latch/register is interfaced to the data/address bus of the processor, and
is used to latch address data from the processor to the enabled EPROM or RAM.

f. Power Supply Circuits. Power supply CCA A6 supplies conditioned power to
CCAs within the SDU. It develops black power only for the related circuits in the
SDU. SDU circuits requiring red power have additional shunt regulation circuits to
meet their requirements. Power supply circuits include two hybrid switching regu-
lator ICs, two regulating pulse width modulator ICs, a +12V regulator IC, a +9V
regulator IC, and various L-C filter circuits. The power supply contains the nec-
essary protection for transients that may not be completely attenuated by the Power
Switchboard SB-4151. The power supply receives +28V from the power switchboard and
supplies +12V, +17V, +9V, +5V, and -29V to requiring SDU CCAs. The power supply
also supplies conditioned power (+17.5V) for use by the local RSC.

g. Fiber Optic Module Circuits. Fiber optic modules A8 and A9 are identical,
therefore only one description is necessary. The fiber optic (F/0) module consists
of ¥/0 transmitter CCA Al, F/O0 receiver CCA A2, F/O bulkhead connector, an inter-
face connector, and the F/O0 module cover. The F/0 module provides digital-to-optic
and optic-to-digital conversion of communication signals (both audio and control)
between the SDU and RSC. The F/0 module is capable of full-duplex operation via
independent receive and transmit circuits, and a 2-channel fiber optic link (F/O
cable). The F/0 module can operate from F/O cable lengths of 6 meters to 3.3 kile-
meters. The F/O module receiver/transmitter (driver) circuits operate at a data
rate of 200 kbps. Supply voltage required for these circuits is +8 to +12 Vdec.
Maximum supply current required for transmit and receive operations is 250 mA and
70 mA, respectively. Input/output (I/0) signals, between the F/0 bulkhead
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connector and the receiver/driver circuits, are optically coupled via F/0 pigtails.
I/0 data between the F/0O module and SDU audio interface (1) CCA is CMOS compatible
and is routed through the F/0 module interface connector.

(1) F/O Transmitter CCA Al. F/O transmitter (driver) CCA Al includes a light-
emitting diode (LED) source, and a current driver. The LED source is optically
coupled into a F/O pigtail which is connected to the transmit terminus of the F/0
bulkhead connector. The driver current required for the LED source is approximate-
ly 100 mA. This current is switched by a nonreturn to zero (NRZ) data signal.

(2) F/O Receiver CCA A2. TF/0 receiver CCA A2 includes a photo diode sensor
(sensor), a two-stage amplifier section and a comparator circuit. The sensor is
optically coupled into a F/0 pigtail which is connected to the receive terminus of
the F/0 bulkhead connector. The sensor output is coupled to the two-stage ampli-
fier section which raises the output of the low-level source. The amplified signal
is then applied to the comparator circuit which outputs the receive signal at a
level compatible to the CMOS circuitry internal to the SDU,

4-17. HF-SSB CIRCUITS. Radio set AN/URC-113 consists of RT-1444 and amplifier-
coupler AM-7148. The following paragraphs provide theory of operation for the RT-
1444 remote control module and amplifier-coupler AM-7148. Refer to TO 31R2-2PRC104-
2 for a description of of the theory of operation of the RT-1209 portion of the RT-
1444 J/URC.

4-18. REMOTE CONTROL MODULE CIRCUITS. The RT-1209/URC (RT-1209) is controlled

by hard-wired, parallel-format, binary data, normally generated by the front panel
controls and received through a 51-pin connector at the front of its main body.
Refer to figure 4-9. For applications within the Radio System, the RT-1209 modifi-
cation module (remote control module) is installed between the RT-1209 main body
and control panel. The remote control module supplies the control data, in the
basic RT-1209 format, to the 51-pin connector when operating in both the remote
control mode (control via the RSC/SDU interface) and the local (front panel) mode.
The remote control module has three circuit card assemblies (CCA); panel interface
CCA Al, SDU interface CCA A2, and RT interface CCA A3. The remote control module
contains all the circuitry necessary to add remote control and receiver squelch
capabilities to the receiver-exciter and still permit normal local-control capabil-
ities of the receiver-exciter with exception of CW keying operation. Connector Jl
of the remote control module interconnects to the Radio System SDU by cable 4W9.

a. Remote Control Operation. When interconnected to the SDU, a ground is pre-
sent at the REMOTE SELECT line (J1-R). This ground disables the data switches in
panel interface CCA Al and control data inputs from the front panel are inhibited.
RT-1444 control data (serial data words) from the RSC/SDU interface may then be
input to the remote control module via pins E and F of J1.

(1) Data Word Format. Each data word consists of a start bit, four BCD ad-
dress bits, four data bits, a parity bit and a stop bit (11 bits in all). The data
words and their associated clock signal (pins L and M of J1) are transmitted from
the SDU in complementary form and converted to single-ended form by the data I/0
circuits on SDU interface CCA A2. The single-ended data words and clock signals
are fed to a universal asynchronous receiver/transmitter (UART). -
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(2) UART Data Formating. The UART performs a parity check on the data word.
If there is a parity error, the UART signals the SDU to retransmit the data word by
transmitting a serial data word (RT-1444 STATUS/ STATUS #) through the data output
circuits (pins J and K of J1). 1If there is no parity error, the UART formats the
data and outputs 8-lines of parallel control data. The UART data outputs are; the
four BCD address bits that are converted to a 4-line parallel hexadecimal input for
a 4-bit latch/1l-of-16 line decoder; the four data bits that are converted to a &4-
line parallel input for 4 dual 4-bit latches.

(3) UART Qutput. The eight parallel lines from the UART are routed to RT
interface CCA A3. The 4-line parallel input to the 4 dual 4-bit latches (data
switches) provides control data (frequency and band selection) for output to RT-
1444 main body when the appropriate latches are enabled. The 1-of-16 decoder
furnishes an enable (clock) signal to the data switch corresponding to the address
of the word in the UART, causing the switch to latch the data present on the data
bus at that time. The data switch sends these four elements of data to the RT-1444
main body. (Two of the data switches output only two lines to the RT-1444 main body
the other two lines are used internally in the remote control module.) The RT-1444
is thus controlled by the data latched into the data switches. Each time a change
is made in a control function, the SDU transmits the appropriate new data word(s)
to the UART, which latches the new data into the corresponding data switch or
switches.

b. Receiver Squelch Operation. Squelch operation is not a function of the RT-
1209. It is a feature added by modifying the RT-1209 with the remote control mod-
ule circuits. When the remote control module and Receiver-Exciter RT-1209/URC are
combined, the assembly is nomenclatured RT-1444/URC. The RT-1444 front panel vol-
ume control is used as the squelch sensitivity control when the remote control
module is activated for remote control via the RSC/SDU interface. (When the RT-
1444 is remotely controlled, receiver volume is controlled by the RSC.) This is
accomplished by a volume/squelch control selector newtork operated by digitally
control analog switches and fixed resistors on CCA Al. When ground is present at
J1-R, the network connects the volume control to the squelch circuitry and sets the
receiver audio gain to a level set by the fixed resistors. When J1-R is not
grounded, the network connects the volume control in normal fashion to the receiver
audio circuits.

(1) Closed Squelch Operation. The CCA A2 squelch circuitry receives an audio
output adjusted by the front panel control (POT WIPER). The audio ocutput is sampled
by a 2000 Hz low-pass filter and a 2100 to 3500 Hz bandpass filter. The outputs of
the filters are rectified and filtered to dc voltages proportional to the average
power in each portion of the audio spectrum. These voltages are fed to a compara-
tor that controls audio gating. When the voltages are equal (no receive signal),
the gate is closed and the audio output is inhibited {receiver is squelched).

(2) Open Squelch Operation. When a voice signal is received, the spectral
distribution is such that the output of the low-pass channel increases with respect
to that of the bandpass channel. This unbalances the comparator circuit and causes
the audio squelch gate to open and unsquelch the receiver. The digital squelch
gate output from the comparator is fed to the UART, which formats it into the ser-
ial data out word to the SDU (pins J and K of J1). The SDU processes this informa-
tion to provide the reguired CALL indication at the RSC.
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4-19. AMPLIFIER-COUPLER CIRCUITS. The AM-7148 consists of power amplifier AlAl,
antenna tuner assembly A2, low pass filter assembly A3, control logic assembly A4,
and upper electrical equipment chassis A5. Refer to figure FO-14. Power amplifier
Al1Al is a subassembly of the lower electrical equipment chassis Al. Discriminator
A2A1 is a subassembly of the antenna tuner assembly A2. Microprocessor A4Al and
control logic card A4AZ2 form the control logic assembly A4. Display card A5A1,
interface filter box A5A2, audio amplifier A5A3, and power conditioner A5A4 are all
subassemblies of the upper electrical equipment chassis AS.

a. Power Amplifier AlAl. Circuits of the power amplifier include an input re-
sistor and attenuator, four stages of broadband rf amplification, and various con-
trol and protection circuits. Rf excitation from the RT-1444 is applied to the AM-
7148 and is amplified as follows:

(1) Input Attenuator. The input resistor establishes a constant input impe-
dance. The input attenuator, controlled by protection control circuits, reduce the
input signal to limit PA output in the event of ALC failure. The attenuator limits
output transistor dissipation current in the event of an open or shorted load, or
an open or shorted ALC line, and reduces output power for automatic antenna tuner
tuning or an overtemperature condition.

(2) First Amplifier State. The first (input) amplifier stage provides isola-
tion from the 50-ohm input and provides a flat gain response across the frequency
range. The input amplifier stage drives the second amplifier (predriver) stage.

(3) Predriver/Driver Stages. The predriver stage provides additional amplifi-
cation for the third amplifier (driver) stage. The driver stage provides approxi-
mately 16 watts of rf drive for the final stage. A RCL interstage network compen-
sates for transistor gain variations that occur over the 2-30 MHz frequency range.

(4) Fourth Amplifier Stage. The function of the fourth (final) push-pull
amplifier stage is to generate power. The push-pull configuration has an additional
advantage of even order harmonic attenuation. A control current developed from the
collector, that is analog to the gain of the stage, is routed to the control logic
subassembly. The protecton circuits are located on the control logic assembly (A4)
and perform an integral function in power amplifier operation.

(5) Automatic Level Control. A voltage (COLL CUR ANLG), analog of the final
amplifier collector current, is compared with other operating parameters (reflected
and forward power and collector voltage) to develop an automatic level control
(ALC) voltage. This ALC voltage is returned to the GAIN CONT ATTEN and is used to
set the amount of RF drive from the exciter to the first amplifier stage.

b. Low Pass Filter Assembly A3. The power amplifier AlAl output is through a
coaxial cable to low pass filter A3. The low pass filter input circuit includes a
resistive power attenuation device that is operated into the circuit during tune
operation. The pad serves to reduce the amount of RF into the filter network while
tuning is accomplished. The low pass filter circuit uses seven 1/2-octave filter
bands to cover the required frequency range. The filter bands are switched by seal-
ed relays controlled by digital signals from control logic assembly A4.

c. Discriminator Assembly A2Al. The discriminator is used to sense magnitude
and phase angle relationship of the rf voltage and current at the input of antenna
tuner assembly A2. Circuits in the discriminator develop five analog dc voltages
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as shown in figure FO0-14. These five analog dc voltages are applied to control
logic assembly A4.

d. Antenna Tuner Assembly A2. Impedance matching of the antenna to the ampli-
fier output is through a T-section matching network in antenna tuner assembly A2.
The elements, schematically shown as L1, L2A, L2B, and Cl, are actually multiple
components that are switched in or out of the circuit by high-voltage vacuum re-
lays. (Also not shown on FO-14, is a static drain resistor that bleeds to ground
any charge which may build-up on the antenna system.) This relay operation is
controlled by control logic assembly A4 that selects the appropriate combination of
coils and capacitors during the tune sequence. The state of these relays is set
through logic events that occur in A4A2. The position of the 50 OHM/ANTENNA switch
on the front panel of the amplifier-coupler sets a logic state of A4A2 components
that determine whether RF is applied to the front panel 50 OHM BNC connector or to
components of antenna tuner assembly AZ.

(1) Fault Protection. The antenna tuner provides two dc outputs (RF current
and RF voltage) to the protection circuits contained within the control logic sub-
assembly A4A2. A fault condition detected by the rf voltage detector disables the
power amplifier. The rf current detector is used to hold average power output to a
safe level.

(2) Antenna Tuning. Selection of components tunes the antenna to 50 ohms
resistive when the coupler is initialized by a TUNE START pulse from the RT-1444 to
the input detectors. When installed in the radio system, tuning occurs when the
PTIT key line goes low at the RSC, or when a frequency is entered and the ENT key of
the RSC is pressed. This pulse is also initiated when the front panel MONITOR/TEST
selector switch is placed in the MODULE TEST position. When not interfaced through
the SDU, receive tuning of the coupler and synthesizer occurs whenever a front
panel frequency selection switch is operated to a new position. Transmit tuning,
in this stand alone configuration, occurs whenever the PTT key line is activated.
The frequency to which the antenna tunes is determined by binary-coded-decimal
(BCD) data input at the control logic assembly A4A2.

4-20. CONTROL LOGIC ASSEMBLY A4. The control logic assembly A4 (refer to figure
FO-14) consists of control logic card A4A2 and microprocessor circuit card A4Al.
This assembly receives frequency and mode data from the RT-1444 and fault monitor=-
ing/control data from circuits within the AM-7148. This data is processed and
interpreted to provide control of all functions of the amplifier-coupler. Func-
tions controlled by the A4 assembly are; antenna coupler tuning, transmit/receive
selection, amplifier ALC/fault protection, and data for the front panel TEST/MONI-
TOR display.

a. Control Logic Card A4A2. Control logic card A4A2 provides the interface to
the microprocessor for data received from the RT-1444 and fault monitor signals
produced by circuits within the AM-7148. Data input from the RT-1444 includes
binary-coded-decimal (BCD) data with frequency information, tune start, antenna
bypass, and the key line. The key line input is parallel routed to the audio
amplifier as a muting signal.

(1) Input Detectors. Signals from the RT-1444, discriminator assembly A2A1,
power amplifier AlAl, and antenna tuner assembly A2 are converted to digital logic
levels (where required) and buffered by a group of input detectors. The majority
of the buffered inputs are supplied to microprocessor circuit card A4Al for pro-
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cessing, while others are used on control logic circuit card A4A2. The frequency
select information from the RT-1444 (RSC/SDU interface with the Radio System) is
used to operate the input and output band select relays of low pass filter assembly
A3.

(2) Power Amplifier Control Ciruit. The power amplifier protection circuits
on control logic circuit card A4A2, function in conjunction with input controls and
monitor signals from other assemblies. The functions of this circuit are interfac-
ed and controlled by microprocessor circuit card A4Al via the control, address and
data bus. The power amplifier control circuits produces the ALC voltage and pro-
vides internal protection of the power amplifier stage. ALC voltage is applied to
the RT-1444 to control amplifier drive level and to the gain control attenuator.
The ALC voltage level can be developed and controlled by any one of the three oper-
ational amplifiers (peak effective power (PEP) limiter, dissipation limiter, or
current limiter). Under normal operating conditions, the circuit adjustments are
set so that the PEP limiter primarily develops and controls the ALC voltage level.
The output of the operational amplifiers are through the internal protection ampli-
fier.

(a) PEP limiter. The PEP limiters maintains the output power at a nominal
rated power of 150 watts. The PEP limiter monitors tune power, heatsink, overtem-
perature thermostatic switch, and forward power dc analog inputs. (The forward and
reflected power dc analog signals are developed in discriminator assembly A2Al.)
During normal operation, forward power dc analog signal input from discriminator
A2A1 is used to determine the ALC voltage level. During a tune sequence, the ref-
erence level of the PEP limiter is lowered to maintain the output power of the AM-
7148 at approximately 30 watts tune power. Two thermostatic switches mounted to
the heat sink, monitor the temperature of the driver and output transistors. If
the heat sink temperature exceeds 74°C (165°F), the thermal switch (A1S2) closes
and the heat sink blower (A1Bl) runs to lower the heatsink temperature. If the heat
sink temperature exceeds 118°C (244°F), the thermal switch (A1S1) opens and the
signal is applied to the PEP limiter. This input lowers the reference level of the
PEP limiter to set power transistors to a lower gain. The power amplifier output
transistor heat is reduced and lowers the heat sink temperature below 118 C.

(b) Power detector. The power detector input voltages from discriminator
assembly A2Al1 are proportional to forward and reflected power. A thermistor within
the heat sink assembly develops another voltage and the TIP signal from micropro-
cessor circuit card A4Al provides a fourth. The output of the power detector pro-
vides one input to the dissipation limiter.

(c) Dissipation limiter. The dissipation limiter monitors a sample voltage
input from the +26.5 Vdc power supply, control voltage proportional to the final
amplifier collector current and the input from the power detector. The difference
between the ac input power to the final rf amplifier and output rf power of the AM-
7148 is the approximate power dissipated in the final rf amplifier transistors. If
the dissipation is too high, an appropriate ALC voltage is generated by the dissi-
pation limiter to maintain rf output transistor dissipation at a level not to ex-
ceed an allowable level.

(d) Collector current. The final amplifier output transistors collector
current is metered by an operational amplifier on the power amplifier assembly
which develops a proportional control voltage that is applied to a current limiter.
If the input is greater than a predetermined level, an ALC voltage is generated.
This ALC voltage is applied to the RT-1444 to decrease its output drive to the
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power amplifier, which in turn, maintains power amplifier output transistor collec-
tor current at a safe level.

(e) Internal protection amplifier. The output of the internal protection
amplifier provides ALC to the RT-1444, controls the loss set by the input attenua-
tor on power amplifier AlAl and protects the ocutput transistors from transient
conditions. When the ALC voltage fails to limit the RT-1444 output drive suffi-
ciently, or quickly emough to adequately protect the final amplifier output tran-
sistors, the amount of attenuation provided to the input is increased.

(3) A4A2 Power Supply Circuits. The power supply on control logic card A4A2
consists of a standby +5 Vdc zener-regulated supply, a switched +5 Vdc, a +26.5
switching-regulated supply, and a -0.6 Vdc inverter supply. The standby supply is
activated and remains on as long as RT-1444 is on. Any time a control function is
activated from RT-1444 (such as a change of frequency, key activation, etc), the
switching regulator and other supplies are turned on. These supplies provide the
higher current requirement for all circuits except the relay drivers. The relay
drivers operate from the +26.5 Vdc supply voltage from the power conditioner. The
switched supplies remain on only long enough for completion of the desired opera-
tion, and are then switched off to reduce current drain. Switching of the +26.5
Vdc occurs when a pulse is generated by the appropriate RC network to provide the
same functions as the arrival of a TUNE START pulse. This pulse is generated when
the PTT key is depressed, the ANT SEL switch setting is changed, or the MONITOR/
TEST switch is set to MODULE TEST. The logic states set by the this pulse are reset
approximately one-half second after being set if +26.5 volts switching has not
occurred. If switching of this voltage has not occurred, a logic 0 is applied to
the g segment (center bar) of the BITE display (AS5A1). A power supply sample volt-
age output is provided for the power amplifier control circuits and BITE fault
diagnosis. Short-circuit protection is included in all power supplies.

(4) Status/Fault Diagnosis. Built-in test equipment (BITE) consists of cir-
cuitry that monitors system performance, performs self-test functions, and conducts
trouble analysis. BITE functions are activated by the MONITOR/TEST selector switch
(A582) which is a three position selector switch (SYSTEM STATUS, MODULE TEST, and
DISPLAY OFF). 1In DISPLAY OFF position, the 7-segment BITE display (A5A1DS1) is
disabled.

(a) System Diagnosis. When the MONITOR/TEST selector switch is set to SYS-
TEM STATUS, the BITE circuits are turned on and the AN/URC-113 system operation is
monitored. During test (2 second duration), a zero (0) is indicated on the BITE
display. After test is complete, the BITE display goes blank to indicate a no
fault condition. If during the test, a system fault condition is detected, the
BITE display presents a letter, number, or symbol that identifies the system unit
(power source, RT-1444/URC, antenna, or AM-7148/GRC-206) that is faulty. (Refer to
Chapter 5 for description and and intrepretation of fault indicator displays.)

(b) AM-7148 Diagnosis. When the MONITOR/TEST selector switch is set to
MODULE TEST, a BITE software program is initiated which tests the operational
status of the AM-7148. The BITE program then automatically and sequentially per-
forms four performance tests on the AM-7148 which evaluate its operational status.
This BITE program continues until either a fault is detected or the MONITOR/TEST
selector switch position is changed. Time to complete the MODULE TEST function is
less than five seconds. The performance tests are performed in the following se-
quence.
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Test 1. Checks all relays in antenna tuner assembly A2 and associated
drivers on control logic assembly A4. If any faults are detected during
this test the appropriate fault code is output.

1N

Test 2. Checks each of the seven filter band input and output relays on
low pass filter assembly A3 (for open relay) and associated drivers on
control logic assembly A4 (for faulty driver). If any faults are detec-
ted during this test the appropriate fault code is output.

o

Test 3. Checks three relays not checked in test 1 or test 2. If any
faults are detected during this test the appropriate fault code is out-
put.

Test 4. Performs a dc test and rf functional test of the AM-7148. This
enables the test oscillator relay and removes rf input from power ampli-
fier AlAl input and applies the 3.6 MHz oscillator output to power am-
plifier AlAl input. If any faults are detected during this test the
appropriate fault code is output. At the end of test 4, the input port
is enabled to permit self-test data (and any fault codes) to be applied
to the BITE diagnosis circuit and on to the BITE display.

1=~

b. Microprocessor Circuit Card A4Al. Microprocessor circuit card A4Al is inter-
faced to the control logic card A4A2. The microprocessor circuitry is an eight bit,
bus-oriented system comprising a buffered unidirectional address bus, a buffered
bidirectional data bus, a 6802 microprocessor unit (MPU) and the necessary control
interface. The control interface provides overall logic control of individual
microprocessor functions by individual interconnect lines.

(1) Logic Signal Routing. All inputs to microprocessor circuit card A4Al are
multiplexed onto the data bus through buffers. These buffers receive data directly
from control leogic circuit card A4A2. Logic signal routing is accomplished using
line decoders to provide a memory-mapped addressing scheme. The microprocessor
control program reads each input and generates appropriate output data. The output
ports consist of addressable latches and two 8-bit parallel ports. These output
ports provide control information to the control logic circuits, and are used to
generate self-test data for the BITE circuits on control logic assembly A4,

(2) PA Filter Band Control. The frequency BCD data (10 MHz and 1 MHz weights)
from the RT-1444 are applied through input detectors on control logic assembly A4A2
to input ports (line receivers) on microprocessor circuit card A4Al. These bits
are gated onto the data bus by the microprocessor under program control. The mi-
croprocessor converts the parallel data into serial data and passes it, with three
address bits, through hex buffers to 8-bit addressable latches on control logic
circuit card A4A2 and microprocessor circuit card A4Al. When addressed, the A4A2
latches produce a logic 0 on the proper output line (band 1 - band 7) that corre-
sponds with the selected frequency. This logic 0 is applied to the appropriate
band-select relay in low pass filter assembly A3. This causes the correct filter
values to be switched into the rf signal path. The same type of 8-bit addressable
latches and the same bit structure are used to operate relays in antenna tuner A2.

(3) Antenna Tuner Control. Analog signals from discriminator assembly A2Al are
applied to input detectors (comparators) on control logic assembly A4A2. The com-
parator output, in each case, is a logic level which depends on whether the input
signal is above or below a predetermined dc input level. These bits (logic levels)
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are connected to input ports on microprocessor circuit card A4Al. The bits are
then gated onto the data bus by the microprocessor, under program control. The
software program compares the appropriate input bits with a relay matrix look-~up
table in memory and then outputs: serial data on the DO bit line of the data bus;
output line selection on address lines A0, Al, A2 of the address bus; and a chip-
select logic level to the chip select encoder. This action selects the approriate
3-to-8 line latches on control logic circuit card A4A2. The outputs of the latches
turns on selected relays in antenna tuner assembly A2 which switch in the proper IC
constants for the frequency and rf output parameters. One latch also operates one
of the seven band-select relays of low pass filter assembly A3.

(4) Microprocessor Clock. The microprocessor clock is resident on the micro-
processor and uses an external 3.6 MHz crystal oscillator to provide internal and
external timing information.

(5) Timer Circuits. In addition to the basic microprocessor system, micropro-
cessor circuit card A4Al contains a relay drive timer, a tune timer, and a 3.6 MHz
self-test oscillator. The relay drive timer limits the length of time coil voltage
is applied to all latching relays. The tune timer disables the power amplifier
output and declares a fault if antenna tuning is not complete within five seconds.
The 3.6 MHz self-test oscillator uses the same crystal as the microprocessor clock
to provide a sinusoidal 3.6 MHz signal for injection into the power amplifier dur-
ing BITE diagnostic testing.

(6) Nonmaskable Interrupt. A nonmaskable interrupt (NMI) is sent to the mi-
croprocessor if the rf current or voltage rises above the predetermined limit. The
two parameters are wired OR'ed to one input of a comparator. If the comparator
output rises as a result of an overlimit condition, the microprocessor receives a
NMI signal. Upon receipt of the NMI, the microprocessor completes any execution
cycle that may be in process and then immediately acknowledges the critical inter-
rupt flag by addressing the circuit protection logic.

4-21. UPPER ELECTRICAL CHASSIS A5. Upper electrical chassis A5 contains the input
power conditioner ASA4, audio amplifier A5A3, LC filter A5A2 and BITE display cir-
cuit card A5A1DS1. Refer to figure FO-14 and the following paragraphs.

a. Input Power Circuits. The input power conditioner circuits are mounted on
upper electrical chassis A5 and consists of descrete components and power condi-
tioner A5A4. This circuitry conditions the input power and protects the AM-7148
from transients. Power for the AM-7148 is applied through J6 on the rear panel and
passes through a chassis mounted L-C filter A5A2. The input voltage is applied
across two fast acting zener diodes. These zener diodes provide polarity protec-
tion and limit transients in excess of 45 volts to permit two discrete MOSFETs to
regulate within their limits.

(1) MOSFET Regulator Circuits. The two MOSFETs operate as master and slave
pass elements. One is adjusted to pass a current level that is approximately 500
mA less than the current in the other. This current sharing is monitored and con-
trolled by power conditioner AS5A4. The MOSFETs form a floating series regulator.
This regulator will hold the output voltage to a maximum of +27 Vdc if input volt-
age is +28 to +30 Vdc, but if the input voltage drops below +28 Vdc, the output
will also drop.
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(2) Power Conditioner A5A4. Power conditioner A5A4 monitors the input and
output voltage and controls the bias to the MOSFETs. This allows the AM-7148 to
operate over a wider voltage range and low voltage conditions. A low voltage moni-
tor will shut down the AM-7148 if the input power exceeds +31 Vdc for an extended
period of time. A 555 timer chip operates as an oscillator along with a trans-
former at around 25 kHz. The output of the oscillator is rectified and provides a
constant +15 Vdc even if the input voltage to the system v<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>